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Assured Profitable Operation 
Over A Long Term Of Years 


ELEPHONE companies are in business to make money. To 
do this, it is of the highest importance. that their small 
exchanges, as well as their large ones, be operated on a 
profit-making—rather than a profit-less—basis. That small 
exchanges equipped for Strowger operation, do pay profits, in- 


stead of the opposite, is the main reason for their increasing 
adoption. 
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Other methods of operating small exchanges may be less in 
first cost, but Strowger Automatic will prove the more profitable 
over a long term of years. Other methods may not give rise to 
public criticism, but only Strowger operation is capable of paving 
the way for increased rates. 


Strowger Automatic operation is the best for small exchanges 
not merely because it is automatic. It is best because it has 
been proven best by many companies from the actual records of 
their small automatic exchanges; the desired results being accom- 
plished through the reduction of operating and maintenance 


expense and by the securing of adequate rates because of 
improved service. 
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Automatic Electric Imc. 


Factory and General Offices: 1033 West Van Buren St., Chicago, U. S. A. 


Sales and Service Offices in All Principal Cities 


— 


EXPORT DISTRIBUTORS 


For Australasia—Automatic Telephones, Ltd., Sydney 
For Canada—Independent Sales and Engineering Co., Ltd., Vancouver 
Elsewhere—The Automatic Electric Company, Ltd., Chicago. 
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U'ntreated Creosoted 
tite 
Life of pole, years ; 28.3 


Cost of Pole 


Purchase price 
foving to location 1.85 1.85 
Pl of setting 5.60) 5.60 
(7 Total $17.68 $19.25 


4 
bina cost, per pole 
} r Depreciation . .68 


Interest (7%) r 70 


Total 2. $1.38 


Annual saving, per pole 1.20 


$10.23 $11.80 








The figures given to the right 
are the annual charges for 
6-30" poles---average of re- Annual saving, per mile $48.00 
ports from three large utility Based on 40 poles per mile 

companies in different sec- 

tions of the country. 


ae ° 
The Use of Untreated Poles is an 

Economic Waste - - an Unnecessary 

Beeeen on the ch cts rewired 


properly-creosoted Southern Yellow Pine Pole 


Company and On will serve without need for inspection, stubbing, 


- 99 or guying for at least 35 to 40 years. During this 
the Publ 1c period of time only one pole and one installation 
ee @e cost are necessary. On the other hand, untreated 
a 7 ay a oe a poles must be replaced every eight to ten years. 
ing up on past operations and laying 
plans for the future. 


That means four poles and four separate installa- 
tion costs, during the same length of time. 

Save By Preventing Service Interruptions 
When wind and sleet storms, or other severe 
stresses come, the decay-weakened, termite-eaten, 
untreated poles---the records of dozens of compa- 
nies on thousands of poles show---are the ones that 


Give consideration to the econo- 

mies which may be effected in the 

operation of your business by adopting the policy of 
specifying Creosoted Southern Yellow Pine for all 


pole replacements and construction of new lines. 
go down and cause the unnecessary service inter- 


ruptions, with their resultant losses and high re 
placement costs. 


Disinterested authorities conservatively estimate 
the minimum service life expectancy of properly- 
creosoted Pine poles at 35 years (many have been 

. . € y > y ¢ > ~4 > ; 7 - 
serving that long and are still sound and ap- g J Wew ould appreciate the opportunity to sub 
t- , mit “Evidence” of the true economy of using 
AE 3 “Black Beauty” Poles---and the relative value 
fg e \ they offer per dollar of investment. 
is 
Z 


parently good for years more), which is at 
least four, or more, times the life of untreated 
poles under average service conditions. 


The proved, lower per-annum cust of Smeré Clectric G Ine. 


properly-creosoted Pine poles, aa opposed to ‘i Distributors of “Black Beauty’? Poles and Cross Arms to 
untreated poles of any species commercially the Independent Telephone Trade. 


available, points the way to lower the outgo State and 64th Streets : - : Chicago, Ill. 
Branch Office and Warehouse: 622 Wyandotte St., 


for maintenance, and increase net earnings. onene Cite, Bo. 


‘es 


A PROVED GUARDIAN myOF INVESTMENTS 


“Black Beauty” Poles 


TELEPHONE ENGINEER, December, 1928. Volume 32. No. 12 Published monthly by TELEPHONE ENGINEER Publication 
Office 19 N Clark St Chicago, Ill Subscription price $2 a vear in the U. S Entered as second-class matter June 
6. 1922, at the Post Office at Chica go, Ill., under act of March 3, 1879 
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Matthews Scrulix Anchors are best 
for most anchorages, but if you prefer a plate type anchor — 


Here’s a Better Ome! 


THE improvements and 
advantages of the new 
Matthews Traplox An- 
chor make it far and away 
the outstanding plate 
type anchor. Itissuperior. 
A trial will prove it to you. 
Among the many fea- 
tures that make the 
Traplox better are these: 


Guy rods with eithera 
rolled or cut thread may 
be used. A special driving 
point which requires only 
a few seconds to attach 
to the standard rod is 
supplied with each an- 
chor. No special rods are 
necessary. 


The rod and plate are 
attached to each other by 
means ofa ballandsocket 
joint, which causes the 
strain to be distributed 
throughoutits periphery. 
This prevents the con- 
centration of the entire 
stress at two points at 
the joint and eliminates 
the possibility of shear- 
ing the point and bend- 
ing the plate. 


W. N. MATTHEWS CORP. 
Engineers and Manufacturers 
3714 Forest Park Blvd. 

St. Louis, U.S.A. 

Offices in All Principal Cities 


Your Electrical Wholesales Can Supply 
You with Matthews Specialties 


MATTHEWS 


f TRAPLOX 


ANCHORS 


Fak 








‘ 


Driving point 
js ng potns 


Showing driv. S Se a fan . tt 
ing point an 

os around point, 
thru ball an 

socket joint. 


Made in 3 Sizes 

No. 90 for use with 
6,000 Ib. guy 
strand. 

No. 120 for use 
with 10,000 Ib. 
guy strand in 
clay. . 

No. 160 for use 
with 10,000 Ib. 
Buy strand in 
oam or sandy 
ground. 
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Sets are included in the equipment 


| Kellogg Grabaphones and Kellogg Test 
used bv the Antarctic Expedition. 





Kello O— Switchboard 


1020-70 West Adageet, C| 


Branch Offices and Warehouses: 
COLUMBUS, OHIO KANSAS CITY, MISSOMLAND, 


163 N. Fourth Street 308 W. 6th Street, Traffic Seve 
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BOES KELLOGG 








The Antarctic Expedition led by Commander R. E. Byrd 


Test chose Kellogg Telephones to furnish reliable telephone 

ment communication at the South Pole. This decision was 

‘ion. made after careful consideration of the extreme weather 
conditions and the hard usage to which their telephone 
equipment would be put. 

pd Supply COMpany 

Adafeet, Chicago, Illinois 
Branch Offices and Warehouses: 
MISSOBTLAND, OREGON SAN FRANCISCO, CALIF. 
Trafic ® E. Seventh Street 1054 Mission Street 
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Features 

of the Stromberg-Carlson 
Super-Service 
Switchboard : 





rators Ringing Control 
ing Subscriber's Ringing 
Control 

rator's Listening Indication 


siantaneous Ringing Cut-Off 


Reverting Busy Test with Tone 


fantaneous Ringing Start 









* 


erator’s Secret Service 


ial Ringing Indication 


pci Coast 


sentative 


Let, Young & Co., 
San Francisco, Cal. 
Los Angeles, Cal. 
Portland, Ore. 
Seattle, Wash. 





CHICAGO, ILLINOIS 


TELEPHONE ENGINEER 


aqining. 


Every type of central exchange switch- 
board requires a certain number of opera- 
This, in turn, necessitates a training 
expense for each beginner. 


tors. 


But, when the Stromberg-Carlson Super- 
Service Switchboard is used, few operators 
are required, therefore, training expense 1s 
low. And, furthermore, this switchboard 
is so simple to operate, that it takes an 
astonishingly short time for the student 
operator to become proficient. 


This is due, in a large part, to the modern key- 
board used on the Stromberg-Carlson Super- 
Service Switchboard. 
of keys, there are only four or five common to 
all cord circuits, which removes the necessity of 


Instead of a great number 


the operator associating the correct cord and key. 
She can use the touch system, which is learned 
quickly and easily. 


Let Stromberg-Carlson engineers prove to you 
that this is the most economical and efficient tele- 
phone switching apparatus on the market. 


Write for Bulletin 117 


Factory and General Offices: 
ROCHESTER, N. Y., U. S.A. 


Branch Offices : 
KANSAS CITY, MISSOURI 





F eatures—C ontinued 


Advance Plugging-In 
Reverting Call Ringing 
Audible Busy Test 
Positive Supervision 
Non-ring Signalling 
Emergency Ringing 
Operator's Cut-In 
Machine Ringing 
Flash Recall 

Dark Keyboard 
Operator's Bar 
Ringing Tone 

Call Registration 


‘ere: Stromberg-Carison Telephone Mfg. Co. 


Southern Representative 
Scoville Mercantile 
Company, 
Atlanta, Ga. 


TORONTO, CANADA 


g~ Carlson 
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Keokiable 
CABLE GRIPS 


Aerial Cable Pulling Grips made longer 
than the old standards—do not catch 
in the rings—last longer. 


For Cable Length Weight 
Diam, Inches Over all Each 


%yto % 40% Oz. 
to 1% 42 14 |b. 
43 ¥% Ib. 

434 114 lbs. 

42 134 Ibs. 


Underground Cable Pulling Grips of 
great strength and toughness—cast steel 
wires—two ply with brazed ends will 
outlast a dozen ordinary underground 
grips. 


For Cable 
Diam. Inches 


214 to 2% 


Ketinhle 
TESTING CLIPS 


For piercing insulated wires. 


Made of heavy 
nickel silver with 
hard sharp spikes 
—excellent work- 
manship. 


jo. 810 l- 51 


. 816 304-354 
Yo. 817 354-404 





New Specialties 


FIBRE TEST BOARDS 


Numbers that you can read. 
Numbers that will not wash off. 
Standard numbering: 


. 822 607-657 
811 51-101 ‘ , S23 657-707 
812 102-152 : No. 824 708-758 
813 152-202 Jo. 825 758-808 
814 203-253 ». 826 809-859 
815 253-303 0. 827 859-909 
Jo. 828 910-960 
Jo. 829 960-1010 
. 830 1011-1061 
. 831 1061-1111 
Jo. 832 1112-1162 
. 833 ~=—-:1162-1212 


**eeeeee 


818 405-455 
819 455-505 
820 506-556 
821 556-606 


sg 939688 988 88 8 


ee ee te eeseweereseeeoeee 


© 
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Aebialle, 


STATION GROUND 
CLAMPS 


For telephone, radio 
and signal circuit 
station grounds. 


[e FN Fame 4 ‘eeees 


Tinned copper strips—close fitting 
threads—excellent workmanship. 








Mfgrs. of Telephone, Switchboard and Cable Protection 


3145 Carroll Avenue 


CHICAGO, ILLINOIS 
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‘AMERICAN STEEL & WIRE COMPANY’S 


PERFECTED 
‘Telegraph and Telephone Wire 


and 


Perfected Strand 


Made from only the best of materials and galvanized by 
our new process of tight zinc coating that is smooth, 
deeply laid and naturally flexible as the wire. 


Produced in our old reliable standard brands ‘‘Extra BB”’ “*BB’’ and ‘‘Steel” 


AMERICAN STEEL AND WIRE COMPANY 


SALES OFFICES 
ST. LOUIS. .506 Olive St. NEW YORK, 30 Church 8t. BAL ees yy 4 ove: ; 

" . . , é r es St. 
KANSAS pg SEO pe BOSTON ....Statler Bldg. BUFFALO..670 Ellicott St. 
OKLAHOMA CITY.. PITTSBURGH. a. Bldg. WILKES-BARRE . 

First Nat'l Bank Bidg. PHILADELPH Miners Bank Bldg. 
BIRMINGHAM . . wi ey A atidiog DAL L AS. 


-Brown-Marx Bidg. ATLANTA DENV viene eorian Bids. 


MEMPHIS ... ....101 Marietta Street First Nat'l Bk. Bldg. 4th Ave. So. & Conn. St. 
Merch. Natl. Bk. Bidg. Union and Planters w ORC ESTER SALT LAKE CITY *United States Steel 
St. ; Ban 


k Bidg .94 Grove Street Walker Bk. Bldg. Products Company 


N FRANCISCO..... 
Russ 
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| Guaranteed 
| ? | Cold Weather 
| | Blow Torches 


Insist on 
“ALWAYS RE- 
F 
BATTERIES | LIABLE” for long and 
f : satisfactory service. Made 
_With an Exide battery on the job, a long } in all grades and sizes. 
a gg pe See er tged py ng aa Order thru your distributor who will 
ally used by the telephone systems through- SS 2 aga a eee 


out the country. i . ; 
y ; Stocks of torches, also furnaces, in 


THE ELECTRIC STORAGE BATTERY CO. nr” Go sts wea 
PHILADELPHIA For gasiiiee ae i. 
Exide Batteries of Canada Ltd., Toronto Covered by OTTO BERNZ CO., INC., Newark, N. J. 


patents. 
_ 



































Get EVER-PROTECT aid in 


your construction. Note Protection at Corners 


EVER-PROTECT has proved practical and profitable 
in making many hundreds of cable installations under- 


ground without a conduit. It protects cable against Bl k | ] t ] 
ow A ee corrosion, chemica] action, electrolysis a e nsu a e ; ap es 
and abrasion. 


In liquid form EVER-PROTECT is great for overhead 


work, protecting your cable and messengers against chem- ? 
{eal action and other destructive influences. l nequalled for telephone and bell 


Ask your nearest jobber for complete details. wiring The fiber insulation pre- 
vents troublesome short circuits 
and grounds. 4 sizes. Pat. Nov., 
1900. Write for samples. 


ie . < tm Blake Signal & Mfg. Co. 
BOSTON, MASS. 
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See Bates 


Best by test-they last longer 
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PROMPT COMPLETION of Calls Assured With 
Signal Engineering Loud Ringing Telephone Sets 











—) 


f } 

j 
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LIGHTING CIRCUIT ,) 

















Designed for use where ordinary telephone bell is not 
loud enough to assure prompt answers. Relay operates 
on standard ringing current, picking up local power to 


ring a loud Signal Engineering bell or, where conditions are 


extremely noisy, a Signal Engineering duplex horn. 


Relay supplied for AC or DC with either 1000 or 1700 OHM 


coil, with or without condenser. Note extreme simplicity of 


relay, outlet box and gong. 


Their perfect efficiency and freedom from maintenance have 
been proven by years of use by leading telephone companies. 


Samples for Test to Telephone Companies. 


(Note Full Name and Address) 


SIGNAL 


ENGINEERING & MFG. CO. 
154 WEST 14T! STREET, NEW YORK 
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Duplex Horn 











f “COPPERWELD” “Ecco 


It takes more than just wire, rubber and 
cotton to make a quality drop wire. 


In order to give satisfaction and long 
service, the rubber insulation of a drop wire 
must be able to withstand pressure, shock, 
friction, heat, cold and dampness—and above 
all, must be flexible and durable. 


For insulating COPPERWELD “Ecco 
Brand” Insulated Twisted Pair Drop Wire 
only selected estates plantation rubber, the 
highest grade obtainable, with reclaimed rub- 
ber made from auto tires, and imported dry 
ingredients, are used. 


Brand” Insulated 


Twisted Pair Drop Wire 


The conductor is insulated to a definite 
diameter and covered with a close braid of 
long fibre cotton, giving maximum protec- 
tion and wearing qualities to the wire. The 
braid is saturated with a penetrating wax 
compound, as a preservative, and covered 
with a high grade finishing wax which pro- 
tects against the elements. 

Made in accordance with specifications of 
the foremost engineers—of only high quality 
materials—protected through all stages of 
manufacture by rigid tests, COPPERWELD 
Twisted Pair is a standard quality product 
with a definite guarantee of performance. 








Copperweld Steel Company; 


State and 64th Street 
Chicago, Ill. 


Distributor to the Independent Telephone Trade 
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It costs you $147 to “save” $7 
on a 40-foot pole OE 





HESE 40-foot Southern Yellow Pine Poles, 

(Class “B,” A. T. & T. Co. Specifications No. 
4429), impregnated with | 2 pounds of Grade | creosote 
oil per cubic foot, cost about $14 each . . . $7 more than 
the same poles cost untreated. They will last 25 to 40 
years; the untreated poles, 3 to 5.. Granting each its 
maximum life, 8 untreated poles at $7 each would be 
required to equal the service of one creosoted pole. 
That would be $56. Seven replacements of the origi- 
nal untreated pole would cost about $15 each in labor 
alone, or $105. In 40 years, then, your untreated pole 
has cost $161. The creosoted pole has cost $14. 


Prettyman Preserved Poles will put this difference 
into your pocket. Regardless of the type or size of 
untreated pole you are now using, there is a Prettyman 
Preserved Pole to replace it with a proportionate re- 
duction of your pole costs . . . to stand faithfully in 
line and work for you 25 to 40 years . . . earning good 
will and increased profits through uninterrupted line 
service . . . saving for you the dollars that have been 
going back into your line to feed destructive termites 
(white ants), woodpeckers and decay-producing fungi. 








Possibly you use a smaller, lighter pole than the 40- 
foot, Class “B” stick. Prettyman Preserved Poles 
cost anywhere from $3.50 for the sturdy little fellows 
to $40 for the giant 70-footers. All, however, will in- 
crease your profits in proportion to the investment you 
make. ‘The case of the Class “B” 40-foot pole is © 
representative. Write today for complete information 

. for prices on the sizes you use. 


J. Prettuman, & sons 


Wood Ub is, 49 Plant 
Charleston, S.C. 
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HESE terminals offer a per- 

fect means of terminating 
and distributing lead covered 
cable. 


The S-6 provides adequate 
protection. 
Drop facilities on both ter- 


minals have the approval of the 
Engineer and the lineman. 


Built of steel, they outlast any other 
type of terminal made. 


Their adoption as standard by 
companies the world over has forced 
a production that enables us to manu- 
facture and sell these quality terminals 
at very low prices. 





yy | 
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Y WYO 9 F 


Detailed information and prices 
gladly furnished. 


COOK ELECTRIC CO. chrr'c’s"c's 
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The telephone industry as a 


Profit on 


whole, and nearly every unit of 
the Turnover 


it, is facing a constantly in- 
in fixed capital. Statistics 


creasing investment 


show that for the last ten years the cost of fixed 


assets per station has been steadily increasing. 


Barring a return to pre-war levels of material and 
labor prices, this tendency to increase will continue 
until all plant constructed at lower price levels is 
replaced by plant constructed at present prices. 
With 
depreciation, 


increasing investment and with interest, 
taxes and other charges increasing 
proportionally, every telephone company is faced 
with the problem of providing the additional rev- 
One 


method of securing the additional revenue is by ad- 


enue necessary to carry the increased charges. 


justment upwards of the general rate schedule and 
the other is by developing special services which 
may be sold to the subscriber in addition to his main 
station service. 

Rental revenue from main station subscriber ser- 
vice is and will continue to be by far the largest 
source of exchange revenue. If an adequate increase 
in the main station rate can be obtained, the prob- 
lem of increased revenue is immediately solved. 
The amount of increase can be estimated quite ac- 
curately and once obtained little effort is required 
to maintain the level of earnings. For some com- 
panies which are still operating under lower-than- 
average rates it is a solution that should be worked 
out with as little delay as possible. 

In many cases, however, management hesitates 
to apply the solution because of several disadvan- 
tages. It is unnecessary to enumerate them, but 
they include factors of time, public relations, re- 
moval of a certain marginal group from possible 
users, etc. The development of supplemental rev- 
enue is a complete answer in some of these cases 


and a partial answer in all. 


15 


The telephone business is notoriously one of slow 
turnover of capital and the main line subscriber 
station is one of the slowest elements in its turn- 
over. In recent years business in general has 
learned that profits come from increased turnover 
and the telephone business may well learn the les- 
son and turn its attention to those items of its ser- 
vice that will tend to increase the turnover of its 
capital. 

To the average exchange having small toll in- 
vestment but participating in a percentage of the 
toll business it develops, the increase in toll busi- 
ness offers an increased turnover on small invest- 
ment. Other sources of supplemental revenue are 
public pay station revenue and the many supple- 
mental services so ably discussed by Mr. McCulla 
and others at the recent national convention. 

It follows that if an increased turnover of capital 
is to be obtained from these supplemental sources of 
revenue, the rates fixed for them must bear a more 
liberal relation to the capital required than is the 
This is as it should be, 


since they are in the form of increased service or 


case of main line service. 


added convenience and are sold to those subscribers 
who can afford to have them and are willing to pay 
for them. The cost of service theory of charging 
should be discarded and the value of the service 
should be a controlling factor in establishing the 
charge. 

It is admitted that this is contrary to the prac- 
tice of certain public service commissions in approv- 
ing rates, but it is the only method of preventing 
further increases in general rate levels. An active 
and aggressive commercial policy on the part of 
telephone companies in developing these sources of 
supplemental revenue and a more liberal attitude of 
commissions in establishing rates for these supple- 
mental services will go a long way in preventing 
the necessity of general rate increases. 


= 
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It is axiomatic that no busi- 
oe ness can stand still. It must 


either progress or it must go 
backward. In the telephone business there is an 
intimate relation between the condition of the busi- 
ness and the condition of the physical property, the 
telephone plant. No telephone system can make 
progress with a constantly deteriorating physical 
plant. 

The end of the year is nearly here and the time 
will soon come for determining the final results of 
the year’s business. Indispensable as are the bal- 
ance sheet and income statement in determining 
the results of the year, they may be misleading 
unless the plant situation is also taken into account. 


It is not easy to put down in figures the condi- 
tion of the plant and to measure its changes for 
better or worse as compared to a year ago, and yet 
some comparison is essential to show the true state 
of affairs. There are some figures that are useful 
as, for instance, amount of plant replaced both by 
total money cost and by units, percentage of cable 
fill to determine if sufficient additional facilities 
have been provided, total number and per-station 
figures on subscribers’ complaints, etc. There are 
many things, however, that can not be found in the 
figures for any given year. Among them are main- 
tenance of transmission levels, temporary or uneco- 
nomical work that will result in future trouble or 
loss and many other things. 


Until someone can develop a more accurate meas- 
ure, there is no better way than a general survey of 
plant conditions made by a man who is familiar 
with the situation in the particular plant. Such a 
survey will be of value in determining not only 
whether the plant is in better or worse condition 
generally than a year ago, but will be of much use 
in planning the program for another year. 





It is an old saying that a man 
The Work likes best the gu that he 
We Love knows best. The men and 
women of the telephone business certainly must 
“know their stuff” for it is difficult to conceive of 
any business that has a stronger hold upon those 
who give their time and effort to it. Recent changes 
in the industry have temporarily removed some of 
the personnel who have contributed their part in 
building up the telephone systems of the country, 
but many of them are already finding their way 
back into it in other places and in other ways. 

It may be that the old saying is true; it may be 
that telephone work is inherently more interesting 
than other vocations, but after all, we believe that 
the real reason is because it is human nature to 
want to be of service to other human beings. The 
telephone art is essentially one of being of service 
to all the people of the community and because it 
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gives an outlet for a natural desire in man, it has an 
appeal which, once having been satisfied, craves 
further satisfaction in continued service. 





As holiday time draws near, our thoughts turn to 
the many to whom we would wish to send greet- 
ings and heartfelt wishes for a joyous and prosper- 
ous season. A personal greeting to each of the 
thousands of friends of TELEPHONE ENGI- 
NEER is obviously impracticable, and so we take 
this means of saying to all of our readers, our con- 
tributors and our advertisers that we hope that 
Christmas will bring them an abundance of joy and 
peace, and that the New Year will be one of con- 
tinued happiness and prosperity. 





One of the inquiries that 
comes to us frequently from 
the telephone field is, “Can you 
recommend a book on ———————?””_ It is usually 
possible for us to suggest some of the excellent 
books that have been written by telephone men as 
being suitable for the enquirer’s needs. However, 
when the inquiry takes the form “Where can I get 
a book that gives construction specifications?” “Is 
there any book that tells how to test and splice 
cable?” “Where can I buy a handbook like the 
Bell company furnishes its foremen?” we are not 
able to give a satisfactory answer. 


Books on 
Construction 


It is true that there are chapters on construction 
in some of the existing text books which give some 
general information, but these are not in sufficient 
detail to meet the needs of many men in the field. 
What these men want is exact detail and dimen- 
sions. They need to know the proper distance of 
the guy clamp from the pole for down guys and for 
messenger terminations. They must find out the 
proper size and spacing of cable rings for various 
sizes of cable. They are interested in knowing the 
best method of rigging to raise a new pole with a 
power winch, using the old pole as a gin. They 
are anxious to learn what general experience has 
found to be the one best way of doing each of the 
multitude of varied jobs that come up in the line 
of duty of the construction man. 


We have wondered and have expressed our won- 
der in these columns why no one has undertaken 
the preparation of a book devoted exclusively to 
construction problems of the telephone plant. The 
answer that construction men are doers, not writers, 
is inadequate, for there are plenty of construction 
handbooks in other fields. We have not given up 
hope. Perhaps some day there will be someone 
who will recognize the need of a telephone con- 
struction handbook and will supply the want. 
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Studying Telephone Methods 


By E. R. COLLINS 


Manitoba Telephone System, Brandon, Manitoba, Canada 


CHAPTER 23 
Line Leakage, and Resistance 

The line equipment at the Telephone 
Exchange must be so designed and ad- 
justed, that it will give dependable serv- 
ice with the lines to which it is connected. 
There are two factors which govern the 
operation of the line signal, that is resist- 
ance and leakage. 

The resistance of the subscriber’s line 
or loop, as it is usually called, is made 
up of the resistance of the telephone in- 
strument, the inside wiring, the drop 
wire, open wire line if any, the aerial 
and underground cables, heat coils at the 
rack, switchboard cables and the resist- 
ance of the line relay An average 
adjustment of the line relay is usually 
sought so that the line relays will put up 
in series with the longest average line 
connected to the system. Special lines 
must receive special adjustment 

This average adjustment is quite neces- 
sary, because the changes due to sub- 
scribers moving, and other changes, re- 
quire that a given circuit number will be 
working on a short line one time and a 
An average of 1000 
ohms of resistance outside the line relay 


long line the next. 


is usually allowed as a safe average for 
the series resistance of the line. This 
would mean that with a 24-volt battery, 
and a 1100 ohm line relay, connected to 
a line of 1000 ohms resistance, that there 
would be a 12 mill-amperes of current 
flowing over the line. The relay must 
therefore be adjusted to pull up with a 
current flow of 12 mills. 


contact with the heel piece by means of 
this knife edge resting in the slot. The 
relay is made more sensitive, by turning 
the contact screw out, and bringing the 
adjusting screw up so that the armature 
comes closer to the core. The sensitivity 
of any relay will increase very rapidly, 
as the gap between the armature and 
core decreases. 

In some types of gravity relays, there 
is a spring connected between the arma- 
ture and the heel piece to bridge over 
the knife edge. Where this spring is 
not supplied trouble will often be found. 
The armature will pull up, but the line 
lamp will not light. The contact screw 





CONVENTION SCHEDULE 

South Dakota, Cataract Hotel, Sioux 
Falls, January 15-17. 

Arkansas, Marion 
Rock, January 21-22. 

Minnesota, Hotel Lowry, St. Paul, 
January 22-24. 

Oklahoma, Lee-Huckins 
Oklahoma City, March 12-14. 

Texas, Hotel Texas, Fort Worth, 
March 25-27. 

Ohio, Deshler-Wallick Hotel, Colum- 
bus, April 16-18. 

Indiana, Claypool 
apolis, May 7-9. 





Hotel, Little 


Hotel, 


Hotel, Indian- 








may he touching the contact spring, and 
the line lamp circuit be correct, and yet 
the lamp not light. The trouble will 
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[In Fig. 201 is shown the cross section the slot of the heel piece. The brass arm 
of a typical line relay. This is known as _ to hold the back adjusting screw may be 


the gravity type of relay. The armature 
is a heavy piece of soft iron cut to a 
knife edge at the lower end. This knife 


edge rests in a slot cut in the heel piece 


of the relay. In some types, the battery 


is connected to the heel piece or frame 
I The armature must make 


of the relay. 





removed and the slot and .armature be 
cleaned. This can also be easily cleaned 
by using a piece of % in. cotton twill 
tape. Pass the tape through between the 
armature and the back adjusting screw 
support, and then work it back and forth 


For extremely dirty 
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down into the slot. 


relays where the dust has gummed on the 
iron, use the tape with some carbon tetra- 
chloride. Dip the tape in the liquid, then 
pass it through the relay. 

Next use a clean piece of dry tape to 
burnish the surfaces as clean as possible. 

It wil be noticed that the support for 
the back adjusting screw is made of 
brass. This of course is to allow the full 
force of the magnetic pull to pull the 
armature to the left. If this was made 
of iron and was bolted to the heel piece 
the armature would have a tendency to 
pull to the right. 

The heel piece is bolted to the core of 
the coil with an iron screw. The writer 
has found cases where a brass screw had 
been used in place of an iron screw, or 
where a brass washer was inserted be- 
tween the core and the heel piece. The 
result is of course a weak magnetic field, 
and consequently a relay that will not 
adjust properly. 

Leakage Adjustments 

The armature may be tilted so far 
ahead that it is on the verge of sticking. 
However, it has satisfied the 1000 ohm 
series resistance test. There are condi- 
tions where this adjustment will cause 
trouble. 

Referring to Fig. 202 we have the double 
coil line relay connected to a telephone. 
The ringers are connected across the line 
through a condenser. There will be a 
battery connected to this line continuously, 
and therefore a voltage stress across the 
terminals of the condenser. Quite often 
a condenser will show a very high resist- 
ance leakage to battery flow. If this 
leakage is high enough, then we might 
find that the line relay too closely adjust- 
ed will pull up continuously. The ques- 
tion then arises how much leakage can 
we allow for safety in giving good serv- 
ice? A safe margin of leakage is 10,000 
ohms. This leakage may be due to a 
bad condenser, or due to dampness in 
inside wiring, or any other part of the 
telephone circuit. Under certain condi- 
tions, in some climates, a certain amount 
of leakage must be expected. If the line 
relays are adjusted to operate through 
the 1000 ohms series, and the 10,000 ohms 
leak, they can be relied on to give serv- 
ice over average conditions of weather. 


Line and Cut Off Relay Test Set 

Some method of testing and adjusting 
line relays must be used to secure a uni- 
form adjustment. For instance while the 
series resistance gives a current flow of 
12 mills, the leak of 10,000 ohms will allow 
a current flow of 2 mills. We could 
therefore adjust the relays with a current 
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flow test set using a milliameter, or we 
can use a test set with a 1000 ohm, and a 
10,000 ohm resistance for the two values. 





Telephone. 


Leak fron 
Line to 
Line. ' 








In Fig. 203 we have a circuit that can 
be used to test the line relay adjustment. 
There is a switchboard key connected to 
the tip and ring of the line by a flexible 
cord. This cord can be equipped with 
a standard plug and the testing done from 
the multiple or line jack of the switch- 
board. Where the testing is done from 
the line or answering jack, the line lamp 
can be used to check the operation of the 
line relay. When the plug is inserted 
there is a circuit from the line relay 
through a 10,000 ohm resistance. This 
may not pull up the relay armature. 
Press the button “B”’ 1, and the 1000 ohm 
resistance is connected in series with the 
line relay. This should pull up the arma- 
ture and light the line lamp. Now re- 
lease the button and you may find that 
the line lamp still burns. The reason is 
that the core of the relay has been satu- 
rated through the 1000 ohm resistance 
flow of 12 mills, and the flow of 2 mills 
is sufficient to hold the armature pulled 
up, whereas the armature would not pull 
up with a flow of 2 mills before the core 
was energized by the 12 mill current flow. 
It is therefore advisable to have the 1000 
ohm coil pull up the relay armature, and 
then see that the 10,000 ohm flow will 
not hold it. 

Provision is also made to check the 
operation of the cut off relay springs. If 
one spring cuts clear of the line the lamp 
may go put, but still leave an unbalanced 
line condition which would interfere with 
the proper operation of the cord circuit 
relays. To check this condition operate 
“K”-1 with the test plug still in the line 
jack under test. It will be necessary to 
connect battery to test set by means of a 
cord and plug or to a pair of binding 
posts on the test set. A circuit can now 
be traced from the negative side of the 
line relay, through the cut off relay 
springs, through the resistance R1 to 
ground. Another circuit can be traced 
from the positive side of the line 
relay through the cutoff relay springs, 
through the resistance R2 to nega 


tive battery Then if button B2 is 
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operated, it will pull up the cut off relay 
and should break the both sides of the 
line to the line relay. If only one side 
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Fig. 202 | 


breaks the line lamp will burn, since the 
armature of the line relay is energized 
through one winding of the line relay. 

A check of all the lines on the switch- 
board can be made both for the operation 
of the line relay, and the operation of the 
cutoff relay springs. The test set may 
then be taken to the intermediate frame 
and be connected to the terminals by using 
a special tool, supplied for this purpose. 
If the cord is long enough you can con- 
nect the tool at the terminal strip of the 
I. D. F. and carry the test box to the 
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coils removed; then the conditions im- 
posed by the line must be investigated 
and the trouble removed. 

There are proper tools supplied for 
adjusting relays. The manufacturer of 
the equipment you are using can always 
supply you with the proper box 
wrenches, spring benders and other tools. 
Using plyers to turn the contact screws 
and lock nuts, soon burrs them so badly 
that it is impossible for the fellow that 
follows you to turn them. The cost of 
these tools is small compared with the 
improved appearance of the apparatus. 
Better and closer adjustments can be 
made with the proper tools. 

The cost of making up a test box, if 
you have not one, is small. Standard 
flat resistances can be used. The buttons 
“B” 1 and “B’2 can be push buttons 
such as used in a rural telephone. The 
key may be any good type of switchboard 
key. The cam type is preferred as it 
requires less motion to operate it. Any 
good pair of make and break contacts 
can be used in this key. There are stand- 
ard test sets supplied by the manufac- 
turers for making necessary tests, and 
these should be used where possible to 
obtain them. 

Party Lines Common Battery 

In the previous chapter we mentioned 
that one use of the intermediate dis- 
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relay rack. This cord should have four 
conductors to connect the tip, ring, sleeve 
and line lamp to the test set. The battery 
can be picked up any place on the relay 
rack. The lamp in the test set now takes 
the place of the line lamp on the switch- 
board. The relays can be adjusted until 
they operate correctly. It may be im- 
possible to adjust all line relays with the 
lines connected. A test with the volt- 
meter will probably show some leakage 
on the line you are testing. This leakage 
in parallel with the 10,000 ohm leakage 
of the test set will prevent you making 
the proper adjustment. Remove the heat 
coils and then make your adjustment. If 
the line relay will not operate correctly 
after you have adjusted with the heat 
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tributing frame was to provide two party 
service. There are two general types of 
two party line services, that is, the jack 
per line and the jack per station. In the 
jack per line, one multiple “and line jack 
circuit is used. The ringers of one tele- 
phone is connected to one side of the 
line, and grounded through a condenser. 
The ringer of the other telephone is con- 
nected to the other side of the line and 
grounded through a condenser. The cord 
circuit is provided with two ringing keys, 
so that when one key is pulled, generator 
is sent over one side of the line to 
ground. The other party is called by 
using the other ringing key which sends 
generator over the opposite side of the 


line to ground. This provides a selective 
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December, 1928 


ringing service, that is, one party can be 


calle without calling the other party 


Since the can be called by re 


operator 


moving the receiver from the hook, a 
very good type of selective service can 
; 
pe vive 

The directory listing of such tele 


phones is a number associated with a let- 


ter. Thus John Smith may be 456 K and 
Jim Jones be 456L. In this system it is 
necessary to have a plan of marking the 
jacks so that the operator knows whether 
one or two parties are connected to the 
line. 

The ja per station system permits 
the use of separate numbers without the 
letter. Thus we might have telephones 
2341 and 3128 connected to the same line. 
The plan for doing this is shown in 
Fig. 204 
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In this drawing we have omitted the 
line lamp for simplicity. We have shown 
the line jack and line and cutoff relays 


for line 2341 connected to the multiple of 
2341 at the I. D. F. It 


bered that the 


will be remem 


multiple jacks are con- 





nected the lines to the M. D. F. or 
main frame 

Line 2341 is shown connected to two 
telephones. The ringers only are shown 
connected t their respective sides of line 
2341 through the condensers 

The line and line relay equipment 

f 3128 umpers removed 
D set of jumpers, 

ring a slee ‘ting the multi- 
pl » the line and 
muit 2341. But the tip 

128 ted to the ring of 2341, 
and tl » of 3128 is connected to the 
tif 234] 

Si e cord circuits when 
col inded generator, have 
the S f the generator connected 
to the the cord. Then if a plug is 
insertes multiple jack 2341, gen- 
erator will flow over the tip of this line 
ti rs of telephone 2341, to 
gre rough the condenser If the 


jack of 
generator flows over the tip of jack 3128 
2341, over the 


side of this line to the telephone 3128, to 


plug is placed in the 3128, then 


to the ring of line ring 
ground 
[his system leaves one circuit dead on 


the main frame, and also leaves the line 


jack and relay equipment of 3128 lying 
idle. In a big system this would run into 
quite a large investment of idle line 
equipment. On the other hand, a cord 
circuit with only the one ringing and 
answering key~is needed. In this system 


it is necessary to provide a special busy 


test. This is known as a reverting busy 
test. Unless this special busy test were 
provided, the operator might answer a 
call from 2341 asking for 3128. She 


would touch the multiple of 3128 and get 


a busy test When. she receives the 
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reverting busy test, she instructs the call 
ing party to hang up while she rings 3128 
The reverting busy test simply informs 
the operator that the party called is on 
The 


will be 


the same line as the calling party. 


circuit of the reverting busy 





- — -+> 
1 es 

e¢— 

}——  - — 











l 


— 


Double arrows 
flow due 
charce 
by the 


TELEPHONE ENGINEER 19 


lines to be noisy. The peculiar part of 
this trouble with some types of telephones 
is that the line does not sound noisy from 
office but the 


scriber’s telephone, quite a loud hum will 
} 


the end listening at sub 


noticed. 


In Fig. 205 is shown the circuit of a 
common type of common battery tele 
phone. There are three terminal posts, 
L1, L2, and Ground. For ordinary 
metallic service where only one sub- 
scriber is connected to a line, the termi- 
nals L2 and Ground are connected to- 
gether. Where used for two party line 
service the line wires are connected to 
1.1 and L2, and the ground wire to the 
ground terminal. We will suppose that 
the locality where the trouble is reported, 
is parallel with a street railway track 


If the bonding system of the street rail 


bad, there will be quite a high 


way 1S 
resistance offered to the return of the 500 
the 
offers a 


street 
little 

followed by the 
from the street rail- 
is lifted the 
telephone in Fig. 205, there will be a flow 
f direct the ground, 
through the ringers, through the induc 


current from 
that 
resistance path, will be 
flow 


If the receiver 


It direct cars. 


\ny circuit lower 
return current 
way from 


current from 


tion coil and receiver, and divides, part 
going through the transmitter to battery 
The rest of 
ie current flows through the other half 


of the 


at the Telephone Exchange. 
t} 
induction coil, back to ground at 
the 
the Exchange is balanced, such as would 


the Telephone Exchange. If coil at 
be the case in a cord circuit, there would 
be about an even division of the current 
over the two sides of the line in the same 
direction. This even distribution of this 


current flow makes practically no noise 


when listening across the line at the 
Exchange or at other points along the 
line. Listening across the line at the 


telephone itself, shows very little noise. 
Yet the noise will be quite loud when 
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described under the hearing of the 
operator’s circuit and cord circuit. 
Noise on Party Lines 
Two party lines have the ringers con 
nected to each side. In 


ground one on 


certain localities this arrangement causes 
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te that the total of this current flow 


will be through the primary winding of 


the induction coil, and the receiver, then 
the 
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condenser which increases the noise in 
the receiver. In other words, this noise 
is local, and noticeable only in the re- 
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bell at the other telephone on the same 
line will not ring, but the relay will 
operate. Unless this relay operates quietly 
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ceiver of this telephone. There are two 
methods that can be used to overcome 
this trouble, and both of them require a 
change in the circuit arrangement. 

In Fig. 206 we have shown the tele- 
phone and the generator connected from 
the exchange. There has been an extra 
condenser added to the telephone sepa- 
rate from the condenser in the talking 
circuit. Here the direct current flow 
from the street railway has been blocked 
from the line by the condenser. The 
impedance of the ringers will block out 
any high frequency currents, so that the 
voice currents will not be shunted to 
ground. The circuit will now be quiet, 
when listening at the telephone as shown 
in Fig. 205. 

Another type of circuit is sometimes 
used where the disturbance is very bad. 
This is shown in Fig. 207. 

In this circuit there is a relay installed 


it will call the attention of the subscriber 
that the other party is being called. 
Under talking conditions, the grounded 
ringers are cut away from the line. This 
system while more costly will overcome 
the noise conditions when the extra con- 
denser fails to do so. 

In Fig. 204 there is shown a bell and 
condenser, one on each side of the line. 
If these telephones are not too far apart, 
the line will be nicely balanced by the 
equal impedances connected to the two 
sides of the line. Suppose one subscriber 
wants an extension telephone or an ex- 
tension bell added to his equipment. If 
this bell is bridged with the bell already 
installed, it will unbalance the line. There 
will be an impedance of one ringer on 
one side of the line and an impedance due 
to two ringers in parallel on the opposite 
side. This can be overcome by adding a 
dummy ringer to the telephone with only 
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in the telephone. This relay is a special 
type, and the armature is built so that it 
will respond to the low frequency ring- 
ing current. When the ringing generator 
is sent out over the line it will operate 
the relays in both the telephones con- 
nected to the line. In Fig. 207 the gen- 
erator is grounded on one side. The 
relay will pull up its armature and con- 
nect the grounded ringer to the live side 
of the line and will operate the bell. The 


one ringer impedance and give the impe- 
dance of two ringers in parallel on both 
sides of the line. This may only be 
necessary in extreme cases, however. 
Utility Charges Too Steep—Com- 
mission 

Expressing its belief that utility rates 
in Indiana generally are too high and 
consolidation of utility properties in many 
instances is “adverse to public interest,” 
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the public service commission recently 
gave reasons for its denial of the petition 
of the Standard Telephone Company to 
merce nine telephone companies scattered 
over the state. 

Last week the commission rejected a 
tentative order approving the merger and 
directed the preparation of another order 
detailing reasons for the refusal. The 
petitioning company was formed by inter- 
ests with which Max F. Hosea, Indian- 
apolis promoter, is connected. It proposed 
to acquire telephone properties of the fol- 
lowing companies: Royal Center, Green- 
town, Greenfield, Greencastle, Attica, 
Putnam County, Steuben County, Wayne- 
town and the Logansport Home Tele- 
phone Company, and to issue securities 
to finance the proposal. 

Opposition to the plan arose in some 
localities which would have been affected 
by the merger. One reason given by the 
commission for denial was that the prop- 
erties to be merged are scattered over a 
wide expanse of territory. Some of the 
properties affected, the commission said, 
already are parts of other merged corpo- 
rations. Several specific instances were 
cited where rate increase petitions fol- 
lowed successful consolidation petitions 
with the commission. 


Determined on Remedy 


Although the matter of rates is not 
raised directly in the present case, the 
commission asserted : 

“The commission believes that utility 
rates generally are too high. It is deter- 
mined to remedy this situation. This is 
not a rate case, but value determined in 
this case will be evidence of value in sub- 
sequent cases. The commission insists on 
its lawful right to approve or disapprove 
matters that come before it for sanction 
in the light of all evidence which it has, 
bearing on such matters. 

“Speculation in utility properties with- 
in this state has been very pronounced in 
the last few years. It is very clear to the 
commission that the tendency to inflate 
purchase and sales prices of utilities is a 
result of undue speculative activity. Pur- 
chase and sale price is used as a basis of 
security issues and becomes a factor in 
establishing fair value, which in turn de- 
termines rates. The commission can net 
hope successfully to control rate making 
or the issue of securities if the present 
speculative activity among utilities is not 
more effectively controlled. Oftentimes 
unreasonable prices are paid for utilities. 
So long as valuations, security issues and 
rates keep pace with advancing purchase 
and sale prices this practice will continue. 
Such a process is clearly adverse to pub- 
lic interest. The control of such matters 
is delegated by law to this commission. 
This commission feels it to be its duty to 
curb undue speculation in utilities within 
this state.” 
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Repeater Installations 


Preliminary Explanations. 

From previous discussions it has be 
come apparent that the 2l-type repeater is 
not suitable for long lines except when 
used in four-wire repeater circuits, and 
that for long lines from five to six 22- 
type repeaters may be placed in tandem. 
Each of these repeaters is provided with 
a bridge consisting of a repeating coil 
which are not 
21-type 


and a balancing network, 


each one of the 


required for 








because 
How- 


ever, a bridge is required in a four-wire 


repeaters in a four-wire circuit, 
they operate in one direction only. 
or stations where 


circuit at the points 


the four-wire connects with the two-wire 


line. To prevent “singing” the total 
amplification of both branches of the 
rour-wire ircuit m series ust be less 


By F. J. DOMMERQUE 
Fellow, A. I. E. E. 
equivalent 


total transmission 


“echo effects” and reduction 


than the 

To prevent 
of the propagation velocity of currents in 
cable the balancing networks at the con 


necting points of the four-wire to the 


two-wire circuit must be particularly 


accurate 


The repeaters so far described have 
been directly connected in the line, they 
are therefore designated as “through- 
line’ repeaters, they are installed as a 
stations serving 


fixture at intermediate 


solely as repeater stations. 


There are, however, cases where two 
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long lines have to be connected which 
vary in their characteristics; in such a 
case the same balancing network would 
not work satisfactorily with all of such 
lines that may be connected together. 
For such purposes special repeaters have 
been constructed, which have received the 
name “cord circuit” repeaters, because 
the two ends of each circuit are attached 
to plugs under the control of an opera- 
tor, to enable her to connect into any pair 
of circuits terminating before her which 
are properly constituted for repeater 
operation. The cord circuit repeaters may 
terminate in double plugs, whereby a con- 
nection can be made simultaneously to a 
jack in the switchboard whereto the 
toll line is connected and another jack 
located immediately below this toll-line 
jack, a balancing network corresponding 
to the actual line being connected to the 
extra jack. 

The description of the repeater installa- 
tion given here is not of any particular 
repeater station, but made in a general 
way so as to confer an idea of the most 
practical arrangement for repeater serv- 
ice. The illustrations, moreover, pertain 
to European apparatus which shows in a 
most pleasing way the care taken to 
protect everything against dust, dirt and 
damage. 

Apparatus Arrangement of Through- 
line Repeater Station. 

The toll or long distance line passes 
through a distributing frame to a jack in 
the jackpanel of a small switchboard 
similar to a one-position upright magneto 
section or to a private branch exchange 
board. In this board all tests can be 
made. The following 7 jacks are pro- 
vided for each side of the line and placed 
one above the other. 

1. Listening-in jack ; 

Toll line jack; 

Repeating coil jack (line side) ; 
Repeating coil jack (repeater side) ; 
Apparatus jack; 

6. Balancing network jack (apparatus 


un & Ww Ny 


side) ; 

7. Balancing network jack (balancing 
network frame side). 

As the balancing networks for a num- 
ber of lines are mounted together on a 
separate frame the balancing network 
jack No. 7 is duplicated on this frame 
as an extension, 

From jack 5, which is connected in 
series with jack 4, the line is extended to 
the repeater frame, upon which are 
mounted the repeater units and in its 
lower part the ringing relays and con- 
necting racks. A complete _ repeater 
frame, containing 12 repeater units is 
shown in Fig. 1. Fig. 2 illustrates a bal- 
ancing network frame and Fig. 3 a 
switchboard for 30 through lines. <A 
repeater unit is shown in Fig. 4, closed 
and open. The repeater unit contains the 
following apparatus 
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1. The repeater tubes; preferably also 
duplicate tubes, which can be cut in cir- 
cuit automatically in case something 
should happen to the tubes in use; 


2. Potentiometer ; 
3. Transformers; 
4. Filters; 

5. Resistances ; 

6. Condensers; 


7. Connecting rack. 


In the switchboard below the line jacks 





are inserted strips of ringing lamps, ring 
ing buttons, listening-in jacks and jacks 
for special purposes. In the lower part 
of the middle panel is located an artificial 
line for measuring, and in the lower part 
of the third panel lamps and jacks for 
5 service lines and a strip of 20 jacks 
for particular purposes 

The plugs and keys in the key-shelf are 
To describe 
the measuring and testing methods would 
lead too far The apparatus is fused 
\ll apparatus fuses 


for measuring and testing. 


wherever necessary 
are arranged upon a fuseboard located 
adjacent to the repeater frames. 
Through-line Repeater Station Plan, 
In Fig. 5 is given an example of a 
through-line repeater installation with an 
initial equipment for 120 repeaters. It 
must be kept in mind that the two cir- 
cuits of a four-wire circuit take one 
repeater unit. In the plan of the build- 


ing provision is to be made for future 
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extensions. It is assumed that the power- 
plant is installed in the basement. As 
the powerplant has all the features of a 
powerplant for a common battery ex- 
change, it will not be necessary to show 
a plan; a description of the requirements 
will, however, be given presently. 

The 120 repeaters are placed upon 20 
repeater frames of 6 repeater units each. 
The frames are arranged in four rows of 
5 frames each, with a fuseboard for each 
two rows. The frames are marked RF 
in the plan and the fuseboards FB. As 
the local connections between repeater 
frames and switchboard are most numer- 
ous, the switchboard, marked SB, is best 
located in close proximity to the repeater 
frames. There are four switchboard 
positions, each one corresponding to 30 
repeaters with a test position TP at the 
one end. There. are required two sec- 
tions or bays of balancing network 
frame BNF and also two bays of sup 
plementary network frames SNF, if sup- 
plementary networks are used. These 
trames are located adjacent to the dis- 
tributing frame DF, upon which the toll 
lines terminate, respectively arrive and 
depart. 

Of course, the floorplan shown will not 
fit any type of repeater design and cir 
cuit, but may serve as a good illustration 


of an economical arrangement 


Power Plant. 


In a repeater station current is to be 


provided for lamps, relays, transmitters 
and general purposes the same as in any 
common battery exchange, but nowhere 
near in such quantities. Therefore, this 
current may be obtained from two 12- 
The current for 


the above mentioned apparatus will hardly 


volt batteries in series. 


exceed 4 amperes for one hundred re- 
peaters. The same battery may be used 
for heating the filaments, which require 
a current of 12 volts; this may be ob- 
tained from one of the two batteries, 
using the other one as a reserve The 
battery is the A battery. 

Of course we are talking here of a 22 
type repeater. The tubes may be of 
different types, they may have metal 


j 


filaments or oxyd coated filaments, the 





Fig. 4 
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heating voltage differs accordingly; 
therefore our assumption of 6 volts for 
one tube may have to be changed. 

The plate voltage may be 220 volts and 
can be obtained from a city lighting sys- 
tem of twice 220 volts, but this must be 
direct or continuous current (and not 
from a twice 110 volt system), or from 
a battery. The grid voltage may be 
taken as—6 volts and may be supplied 
from 3 small storage cells 

The ringing generator proposition is 
depending on the method of ringing. 
Lately “voice frequency” ringing at 1,000 
cycles has been introduced; 135 cycles is 
used for ringing over composited toll 
lines. The ringing machines required for 
a repeater station are small but rather 
complicated, but not necessarily more so 
than the ringing machines of a common 
battery exchange which have to perform 


various functions 
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Figure 5 


\s a whole a power plant tor a re- 
peater station does not involve any radi- 
cally different problems from a power 
plant for a common battery exchange and 
will, therefore, not be discussed any fur- 
ther. The only new item may be the 
voice frequency ringing. This will be 
explained in detail at some future time 
in a discussion of submarine cable 
telephony, in particular in connection with 
the Key West-Havana cables 

Cord Circuit Repeaters. 

It had been mentioned before that cord 
circuit repeaters were used where lines 
had to be connected which varied in their 
characteristics. This pertains particular- 
lv to the attenuation. Through-line re- 
connected in 


peaters are permanently 
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fixed lines which of course retain always 
the same attenuation loss, which has to 
be made up by the repeater. When, how 
ever, an operator has to make connec- 
tions to different lines which have differ 
ent characteristics, and thus produce dif- 
ferent attenuation losses, she must be pro- 
vided with repeaters, etc., that enable 
her to adjust the two toll lines to be con- 
nected together so as to keep the attenua- 
tion in such limits that satisfactory con- 
versation can be carried on. 

The jack and cords, also previously 
mentioned, are assembled together with 
the usual operator’s equipment of signals, 
keys and talking circuit in a switchboard 
section corresponding in structure to a 
regular toll board section. The repeater 
units, the balancing networks and any 
supplementary networks are located in 
this instance also upon separate frames; 
all of which does not require further 
elucidation. 

In the jackpanel each toll or long dis 
tance line is represented by a jack and 
under this toll line jack is located the 
jack to which the balancing network 
simulating the toll line is connected. Not 
all toll lines terminating in the toll board 
must necessarily be represented in the 
repeater section, but only such toll lines 
as require amplification. There are re 
quired as many pairs of plugs as there 
are repeaters. Consequently there must 
be twice as many repeater jacks as there 
are repeaters, and also twice as many 
signal lamps coordinated with the re 
peater jacks. 

Associated with each repeater cord 
circuit are supervisory lamps multipled 
in the regular toll operator’s positions so 
as to leave the entire supervision of the 
toll call in the hands of the toll operators 
at the positions where the toll calls are 
handled regularly. The repeater section 
operator makes only connections at the 
bidding of the regular toll operator and 
lisconnects again when she receives her 


disconnect signal. 


The method of operation of repeater 
cord circuit calls is the following: As 
soon as the operator at the toll board 
receives a call over a long line for an- 
other long line she gets into communica 
tion with the toll operator, in front of 
whom the called-for long line, which 
This lat 
ter toll operator switches the called-for 
by means of a key to the 
The first toll 
operator also operates a key associated 
with the calling toll line and instructs the 


needs the repeater, terminates. 


line over, 


repeater board section. 


repeater section operator to connect the 
repeater in circuit. At each of the two 
toll board positions the lamps associated 
with the toll jacks of the calling and 
called for line respectively, will light, but 
are extinguished as soon as the operator 
at the repeater section inserts the plugs 
of the cord circuit containing the re 
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peatcr, thereby notifying the toll opera- 
tors that the repeater is connected in. 
The repeater section operator, when con- 
necting to the extended toll lines, simul- 
taneously connects in the balancing net- 
works, which affects the repeater unit 
in so far as it permits battery to flow 
through the filaments whereby the latter 
are heated. The repeater section opera- 
tor assures herself of the fact that the 
filaments are heated and the tubes in 
Wherever 
a tube is held in reserve to be put in 


operation, by a lamp lighting 


service automatically in case the first tube 
is disabled, another lamp is provided 
which will indicate to the repeater sec- 
tion operator whenever such an incidental 
change in tubes takes place. 

he filaments, as soon as conversation 
is terminated, become cold again, caused 
by the removal of the repeater cord cir- 
cuit plugs; whereupon the signal lamps 
associated with the toll line jacks at the 
toll board are lighted again. The toll 
operators then disconnect and normal 
condition is established 

{| Eptror’s Note: This is the last in 
stallment of the series of articles by Mr. 
Dommerque. If you have profited by 
these articles and would like to have 
another series on another subject, please 
write us, indicating upon what subject 


you would prefer him to write.] 


C. L. Jones Addresses Kiwanis 
Club at Caldwell, Ohio 


Dr. C. L. Jones, of the Athens Home 
lelephone company, Athens, Ohio, accept- 
Kiwanis 
club of Caldwell, Ohio, to address that 


ed an invitation from the 
body Tuesday, November 21, and of 
course his talk concerned the telephone 
business Speaking from thirty years’ 
experience in the telephone field, Dr. 
Jones is able to talk as one having 
authority. 

He reviewed the growth of the Athens 
company since the infancy of telephony, 
pictured its growth step by step until the 
present time when his exchange is trans- 
formed into an automatic station from the 
crude board in his dental office some 
thirty years ago. 

Dr. Jones emphasized the necessity of 
cooperation between the company and the 
exchange for better service, and the need 
for adequate rates from which the prop- 
erty must be maintained in a way to 
insure that service which the public has 
become accustomed to. 

The address was so complete and in- 
structive that we are filing it away for 
reproduction at a later date. Much in- 
formation is contained in the address. 


Telephone service has recently been 
made available between all parts of Bel- 
gium and the entire country of Sweden. 














BUILDERS of the TELEPHONE INDUSTRY. 











Many, many instances can be cited 
where outstanding characters in the in- 
dustrial field started their business 
careers in a certain line of endeavor, only 
to switch over, in later years, to an 
entirely new field of endeavor, in which 
they ultimately became leaders in their 
new chosen profession. 


Among the pioneers in the Independent 
telephone field we have “Doc” C. L. 
Jones, general manager cf the Athens 
Home Telephone Company, of Athens, 
Ohio. 


“Doc,” as he likes to be called, was 
born at Athens, Ohio, August 23rd, 1870, 
to the late Rush A. and Celestia Jones. 
His father being a pharmacist, it was 
only natural that the parents desire for 
their son should lie along the lines of a 
professional career. » With that thought 
in mind, “Doc” spent his early years in 
the schools of Albany and Parkersburg 
with some five years at the Ohio Uni- 
versity, Athens, preparatory to receiving 
a dental degree at the University of 
Maryland, and a year’s engineering course 
at the Rose Polytechnic Institute, Terre 
Haute, Indiana. 

Returning to Athens, “Doc” opened up 
an office and nailed up his shingle as a 
D. D. S. and: very soon was engaged in 
building up a lucrative practice. And 
while he had prepared himself to grace 
the professional sphere, these plans were 
forced into the background because of 
the rapid growth and development of the 
telephone communication lines with which 
he had become interested in the mean- 
time. 

In his professional work his clientele 
became larger and larger and in this 
way “Doc” sensed the need for improved 
communication facilities, and in associa- 
tion with George Dains of Vinton Coun- 
ty, “Doc’’ succeeded in bringing a new 
toll station to Athens, connecting that 
town with some of the neighboring com- 
munities. 

In the beginning of their operations 
this toll station was located in “Doc’s” 
dental office, all calls being answered by 
himself personally. The popularity of 
the new arrangement was instantaneous, 
so much so that “Doc” with his associates 
which now included Dr. A. F. Holmes, 
Mr. W. E. Moler, and Mr. G. W. Duffee, 
decided that the thing to do now was to 
organize a real telephone company to 
take over the business that was experi- 
encing sO many growing pains and, fur- 
thermore, threatened to engulf a promis- 


ing dental practice 


Dr. C. L. Jones, Athens, Ohio 


\ccordingly, “Doc” and his friends 
called upon the officers of the neighbor- 
ing company at McArthur, Ohio, which 
had built a few lines into Athens County, 
and advised these gentlemen of their in- 
tention to build up a county-wide tele- 
phone system in Athens County. Negotia- 
tions were entered into whereby they pur- 
chased the competing lines within the 
local territory. Quarters for the new 
exchange were rented in one of Athens 
business blocks and a switchboard with a 
capacity of 20 lines was purchased and 
installed, an operator was engaged, and 
the Athens County Home Telephone 
Company was tormally launched upon its 
career. 

In about sixty days after opening the 
new exchange, the original switchboard 
was overtaxed and found inadequate 
Another board with a capacity of 30 lines 
was purchased—-but soon, even this board, 
with the large capacity of 30 lines was 
outgrown and had to be replaced with a 
still larger board. This growth con- 
tinued for months, in fact, “Doc” soon 
discovered that the telephone business 
was engaging more and more of his time 
and attention very much to the detri- 
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ment of his dental practice. Time that 
would ordinarily be devoted by a prac- 
ticing dentist to office work, was con- 
sumed in the search for money with which 
to carry on extensions and improvements; 
in supervising the installation of plant; 
and in attending to the multitude of 
duties that follow the manager of a tele- 
phone system. 


Finally in 1909 the telephone system 
boasted of some 1000 telephones and 
“Doc” had to bow his head to the inevit- 
able. He bade farewell to the dental pro- 
fession and moved the telephone exchange 
into a new two-story brick building upon 
the main street of Athens. Here is in- 
stalled their first common battery ex- 
change, and here began the consistent 
growth that has brought the Athens 
Company to the front as one of the fore- 
most industries in the section in which it 


operates. 


During the current year, the Athens 
Home Telephone Company was again 
experiencing growing pains, and “Doc” 
was busily engaged in supervising the 
construction of a new brick and con- 
crete, fireproof central office, which was 
completed and thrown open to the public 
at midnight on August 18th last. The 
new building is among the largest and 
most modern structures in his Home City. 
The cost of the new building was ap- 
proximately $75,000 and new automatic 
telephone apparatus was installed costing 
another $75,000. A total new investment 
of $150,000 having been made. The com- 
pany serves more than 3500 subscribers, 
including subscribers connected with the 
outlying offices at Albany, Amesville, 
Chauncy and the Plains. 


And yet, notwithstanding, the demands 
of time upon his energies in putting over 
his new chosen work “Doc’s” interest in 
the telephone field had not been entirely 
spent upon the affairs and properties of 
the Athens Home Telephone Company. 
For more than a quarter of a century he 
has been an active member of the Board 
of Directors of the Ohio Independent 
Telephone Association, of which he was 
President during 1926 and 1927. He has 
also been a member of the Board of 
Directors of the United States Independ- 
ent Telephone Association since 1923 and 
has been active in the affairs of the Inde- 
pendent Pioneers for many years. He is, 
likewise, a participant and leader in civic 
and municipal affairs, the Athens Rotary 
Club—The Elks—and County Club, as 
well as many other local and_ state 


organizations. 
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‘* Progressive’’ Illinois Telephone 
Convention Wide- Awake Event 


The “Progressive” convention of the 
[}linois held 
Thursday and Friday, November 8 and 
9, at the Hotel Lincoln, 
Springfield, Illinois, lived up to its name 


Telephone Association 


Abraham 
Progressive in every 


way, and broke all 


previous records for attendance and 


enthusiasm. 
The attendance was above that of last 


year, being almost 600 registered dele- 
and 
were held 
the traffic 


Palm 


gates guests. The general sessions 
in the grand ball room and 
held in the 


executive and traffic 


conferences 
Be th 


meetings were unusually well attended. 


were 
room 


The most outstanding addresses of the 
convention were those of the president 
of the Illinois Association, Mr. George 
X. Cannon, the Hon. William H. Malone, 
Ben B. Boynton, V. Y. Dallman, J. How- 
ard Mathews and R. D. Wallace. The 
discussion of the strength of guy wires 
and consideration to be given to the dis- 
tance of anchor from pole was illustrated 
by means of an original miniature model 
of a section of a telephone line by 
Mr. Mathews, assistant chief engineer of 
This 
and 


the Illinois Commerce Commission. 
paper was 
practical. 


intensely interesting 

The election of 15 directors on Friday 
morning resulted in the selection of T. C. 
Ainsworth, Bloomington; W. H. Bassett, 
O’Fallon; A. R. Bone, Chicago; George 
X. Cannon, Freeport; E. D. Glandon, 
Pittsfield; Dr. R. E. Gordon, El Paso; 
H. G. Lankford, Chicago; R. A. Lump- 
kin, Mattoon; R. M. Matteson, Joliet; 


A. J. Parsons, Murphysboro; A. R. Pat- 
terson, Streator; Louis Pitcher, Dixon; 
R. G. Raadstrum, Galesburg; E. S 


Slusher, Macomb, and Ear] Stice of Alta- 
mont. 

At a meeting of the board of directors 
held at noon Friday the following off- 


cers were elected: Mr. Louis Pitcher, 
Dixon, president of the association; Mr. 
H. G. Lankford, Chicago, first vice- 


president, and Mr. A. J. 
physboro, second vice-president. 


Mur- 


Parsons, 


The Opening Session 


Following the call to order of the gen- 


eral session on Thursday morning by 


President George X. invocation 
was delivered by Walter R. Cremeans, 
D. D., of Springfield. 


The annual address of the president, 


Cannon, 


Mr. George X. Cannon, Freeport, was in 
effect a summary of the past year’s record 
in Illinois of the telephone industry. 
Such topics as cooperation, legislature and 
Association 
were covered thoroughly and in a pleas- 
ing manner. 


service departments of the 


One of the most outstanding addresses 
of the meeting was given by the General 
Mr. Ben B. 
report Mr. 
Boynton touched upon the rate schedules 


Counsel of the Association, 


Boynton In his annual 
of telephone companies, rules and regula- 
tions of the Illinois Commerce Commis 
sion and offered many practical sugges 
tions for the elimination of existing evils 
and the betterment of the rate structure 
The Mr. 
Boynton was considered of such impor- 


in general paper read by 
and 
distributed embracing the suggestions that 


tance that a bulletin will be issued 


were made in the discussion. 


Report of Secretary-Treasurer Mitchell 
Following the annual ad- 
dress, the report of the secretary-treas- 


urer, Mr. Jay G. Mitchell, was presented 


President's 


This report covered many of the high 
spots of the Association’s activities dur- 
ing the past year. 

The next speaker on the program was 
a well-known newspaper editor and pub- 
lisher, Mr. V. Y. Dallman, who has a 
reputation throughout the state and coun- 
try as a humorist and public speaker. 
His talk was very entertaining and amus- 
ing. In the latter part of his talk he 
grew serious as he gave specific illustra- 
tions of how he relied on the telephone 
service during the compilation of the 
results during the recent national elec- 
tion. 

Closing his talk, Mr. Dallman used the 
following : 

As | amuse myself writing 
jingles, so this morning in a great hurry 
I knocked this one off : 


say, lI 


“Why! Hello, Central! Hello, men! 
We're glad to see you here again! 


“The merry bells you ring for us 
May make us smile or make us cuss, 


“But well we know in shop and home 
We always need the telephone! 


“How could we ‘visit,’ gossip, buzz 
Without the phone? It couldn’t was! 


“The world’s poetic, rhythmic song 
Is ‘Central! Central!’ all day long! 


“Without the handy telephone 
We couldn’t broadcast laugh or moan! 


“What greater nightmare could we dread 
Than if the telephones went dead! 
“Fire! 


Pestilence! Despair! 


Would spread disaster everywhere ! 


“The merry bells you ring so gay 


We echo from our hearts today! 


“So! Hello, Central! Hello, men! 
Springfield is glad you're here again!” 


Mr. R. E 


International 


Myers, chief chemist of the 
Construc- 
next 
preserva- 
Two short reels of 


Creosoting and 


tion Company, Galveston, Texas, 


illustrated lecture on 
tion of pine poles. 


gave an 


moving pictures were followed by a brief 
description of the treating processes and 
the service characteristics of 
themselves. 


the poles 


Mr. Harry M. Slater, head of the rate 
department of the Illinois Commerce 
Commission, spoke in place of Hon. P. H. 
Moynihan, Chairman of the [Illinois 
Commission. Mr. Slater’s 
message was one of cooperation between 
the telephone interests and the state regu- 
latory body in their desire to efficiently 
and fairly and honestly serve the public 
of Illinois. 


Lommerce 


The next speaker brought a message 
of general information from a perspec- 
tive viewpoint, extending throughout all 
sections of the country. Mr. F. B. Mac- 
Kinnon, president of the United States 
Independent Telephone Association, spoke 
at length on the National Situation of the 
Telephone Industry. 

The Friday morning session was con- 
ducted on informal discussion lines from 
this point on. The program consisted of 
ten topics which related to plant con- 
struction, design and maintenance. Mr. 
R. D. Wallace, Division Plant Superin- 
tendent, Illinois Bell Telephone, read a 
very interesting paper on the Value of 
Routine Inspection of Subscribers’ Sta- 
tions. Mr. Walter G. Knowles, Clinton, 
spoke on the value of transmission main- 
tenance, especially as it related to the 
effect on toll revenue. Mr. J. Howard 
Mathews gave a very interesting lecture 
with an original model designed to bring 
out the importance of guy wire strength 
and the location of anchors. This article 
will appear more in detail in a later issue 
of TreLePpHONE ENcineer. Mr. O. G. 
Woods, Jacksonville, read a very com- 
plete paper dealing with the necessity of 
traffic studies and force adjustment in 
the smaller exchanges. Others who ap- 
peared and took part in the discussion 
were: Mr. Walter J. Gallon, president, 
Wisconsin State Telephone Association, 
Antigo, Wis., Mr. A. R. Patterson, Mr. 
Walter G. Printy, Mr. F. A. Norris and 
Mr. E. D. Glandon. 

The official souvenir of the convention 
the eighth annual edition of the 
Telephone Construction Handbook. One- 
third of the book was given over to a 
synopsis of Rules for Overhead Con- 
struction from General Order 115 of the 
Illinois Commerce Commission. The 


was 


handbook was attractively bound and was 
edited by a member of the technical staff 
Association. 


of the 
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Trend of Program Service 


Talk Given by H. T. McCaig Before the United 
States Ind. Tel. Association, October 19, 1928 


Our telephone friends will remember 
the more or less successful attempts 
made by telephone companies back in the 
days before radio became popular to give 
program service by means of the phono- 
graph. These systems usually were ar- 
ranged so that when a telephone sub- 
scriber called for this service he was 
connected to a line circuit equipped with 
a telephone before which a phonograph 
was playing. By this method, the general 
public probably had its first glimpse of 
commercial “program service.” 

Then, of course, we all remember the 
advent of KDKA and the first broad- 
casting stations. The first receivers were 
equipped with head sets. This arrange- 
ment soon led to duplicate and multiple 
head sets so that more than one member 
of the family might listen to the pro- 
gram, something like one glass of soda 
with several straws. In this small be- 
ginning, however, we probably find the 
nucleus of our present program service 
systems. 

But it was only with the development 
of vacuum tubes and loud speakers, that 
men with vision began seeing the possi- 
bilities of delivering programs by wire 
to large groups of patrons. 

Considerable research work was done 
by many individuals in various fields, but 
it is of interest to note that nearly every- 
thing of practical value has been devel- 


Assistant Manager, Stremberg—Carlson 
Telephone Mfg. Co., Chicago Office. 





A. B. Chance, Jr., Killed in Auto- 
mobile Accident 

A. B. Chance, Jr., of Centralia, Mo., 
was instantly killed in an automobile acci- 
dent a few miles east of Centralia on 
the night of November 18th. The acci- 
dent occurred when Mr. Chance met a 
Ford truck head-on while driving a 
Cadillac touring car. In the collision the 
car driven by Mr. Chance struck the 
Ford, blowing out a tire on his car and 
causing it to roll over on him. He was 
dead when removed from the wreck. 
Funeral services were held in Centralia 
November 20. 

Mr. Chance is a son of A. B. Chance, 
Sr., of Centralia, Mo., owner of the 
Chance Manufacturing Company, and was 
actively engaged with his father in the 
offices of that firm. He was advertising 





and assistant manager of the organiza 
tion. Telegrams were received from 
scores of friends throughout the country 
extending sympathy to the family 


oped through the initiative and genius of 
telephone men. 

Development has progressed principally 
along two lines. In one system high fre- 
quency carrier currents are employed to 
saturate a wire network. Each carrier 
current is modulated with a program so 
that several programs are simultaneously 
sent out for selection by the program 
service subscribers. When a telephone 
cable plant is thus saturated, each wire 
becomes a potential antenna. This system 
calls for the installation of a receiver at 
the subscriber’s station capable of detect- 
ing and amplifying the programs im- 
pressed on the wire network through the 
modulation of the carrier frequencies. 
Usually two stages of audio amplification 
are necessary to bring the programs 
through at good loud speaker volume. 

This system is the outgrowth of Gen. 
Squire’s earlier idea of using carrier cur- 
rent for multiplex telephony. The possi- 
bilities of such a system were called to 
the attention of an official of the United 
States Independent Telephone Association 
early in the progress of Gen. Squire’s 
experiments with carrier currents. This 
official in turn brought the matter before 
leading independent telephone manufac- 
turers who began rather exhaustive ex- 
perimental work. 

The possibilities of carrier current 
program service cannot be ignored; on 
the other hand it is found that there are 
several factors involved in its operation 
which preclude its immediate adoption in 
favor of any other system. With such a 
system a number of programs may of 
transmitted simultaneously 
over a given pair of wires and in fact 
this pair of wires may be the same one 
which is providing commercial telephone 
service to one or more telephone sub- 
scribers. Properly designed, installed, 
and maintained, this multiple program 
service may be supplied over the tele- 
phone circuit without interfering with 
either the signalling or transmission 
properties of the telephone circuit. The 
central office equipment for the propaga- 
tion of carrier current program service 
is obviously more complex and therefore 
more expensive than that required in con- 
nection with single-channel purely-audio 
program service work. The subscribers’ 
station equipment is also more complex, 
requiring not only a loud speaker but in 
addition a tuning, detecting, and amplify- 
ing equipment equivalent to the modern 
radio receiver less its radio frequency 


course be 


amplifying apparatus. In the subscriber’s 
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station equipment the tuning devices 
quickly land on 


should be arranged t 
fixed high frequency channels, each such 
fixed adjustment being the carrier for one 
of the available programs 

One outstanding requirement of a 
carrier current program service system 
is that it shall in no way interfere with 
present or proposed long distance carrier 
current frequencies. This suggests the 
early adaption of standard frequencies 
for the exclusive use of program service 
systems. 

It is our understanding that a multi- 
channel carrier current installation has 
been made and given rather careful 
study with a view to determining the 
effect in actual operation of some of the 
points discussed in the foregoing para- 
graphs. Possibly we shall hear more 
concerning it during this session. 

At recurrent intervals we hear quite a 
bit about the application of carrier cur- 
rent program service systems to electric 
light and power wiring so that programs 
may be obtained from the electric light 
socket. Power wiring has many natural 
physical obstacles and barriers which are 
not easy to overcome. Power networks 
are arranged primarily with other con- 
siderations paramount rather than that of 
transmitting speech, while telephone ciry- 
cuits and in fact all the elements of the 
entire telephone plant are engineered with 
the object in view of providing the very 
best transmission possibilities. Shifting 
loads and other manifold changing char- 
acteristics in power circuits bring about 
complete changes in the wire networks 
so that the problem of always having 
available efficient program service chan- 
nels is made much more difficult than is 
ever the case in a telephone plant 

The system which has met with more 
nearly universal favor is the purely audio 
method of program distribution. This 
system follows the same trend as tele- 
phone development because audio fre- 
quencies only are used in the dissemina- 
tion of programs. In the audio system 
amplifiers of sufficient capacity and of 
correct design are placed at a central 
location from which the program is im- 
pressed upon the cable pairs selected. All 
that is necessary at the subscriber’s sta- 
tion is a loud speaker and volume con- 
trol. The engineering back of this audio 
frequency system took advantage of 
valuable lessons learned in the develop- 
ment of the toll line repeater, linking of 
radio to wire lines, the general laws of 
applied telephony, all rendered first aid 
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in the developing of correct designs and 
in determining proper manufacturing 
operations. 

By engineering forecast and by experi- 
ence in the operating field it has been 
learned that the grouping of ordinary 
audio amplifying transformers and com 
mercial loud speakers will not produce a 
satisfactory program service system. The 
amplifiers and loud speakers must be of 
special design to meet circuit and load 
requirements, to give ample, undistorted 
volume and to prevent objectionable 
cross talk to the telephone conductors of 
the cable plant. 

The trend in program service during 
the past year has been toward developing 
refinements in the systems already de- 
signed rather than the entry into the field 
of anything radically new. These refine- 
ments have been along both service and 
equipment lines. 

Most operating companies have consist- 
ently been raising the quality of the pro- 
grams they produce and giving a more 


reliable, uninterrupted, service to their 
patrons. This has sometimes entailed 
considerable additional expense but the 


thought behind it all has been to keep 


abreast of the times—or to step some- 
what beyond. 

The three principal sources from which 
programs are derived are: from the air 
by means of radio receivers, from phono- 
means of magnetic 


graph records by 


pickups, and from original productions 


such as orchestras, church programs, 
athletic events, studio selections, and the 
To secure 


the best from these three sources we find 


like by means of microphones. 


service companies particularly 


If the source of program sup- 


program 
watchful. 
ply is not excellent the whole system is 
affected. Thus only the highest grade of 
receivers are used to reproduce the pro- 
grams Attention 
is paid to the ability of the set to repro 
duce faithfully over the entire range of 


secured from the air. 


iudible frequencies, instead of relying on 
outfits. Most companies employ 


that the 


m< di Cre 


duplicate receiving units so 


chances for service interruptions are 
lessened. These sets may also be ar- 
ranged to operate from two sources of 


power supply so as to guard against fail- 
ure on account of interruption of either. 

To secure the best results quite a little 
attention may well be given to carefully 
selecting the site of the program pickup 
station where programs are being taken 
The 


purpose 


from the air by the radio receiver 
used for this 
local 


including 
in that locality in a 


pickup locatior 
should be 


noises of 


away trom disturbing 


all kinds, 


static and should be 


man-made 


community recognized as being a 


given 
“good receiving” spot. 

In order to give variety and the thrill 
1f something novel, frequently the short 
pick up 
certai7 


wave receiver is employed to 


the short wave broadcasting of 
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occasionally a 
The short wave set also 
is helpful in providing programs, when 
electrical interference makes the regular 
broadcast band reception noisy or inaudi- 
ble. The disadvantage of the use of the 
short wave receiver is the tendency of the 
The fading 


well-known stations or 


foreign station. 


short wave signal to fade. 
on short wave reception is so pronounced 
that it is seldom used where dependable 
communication is 


uninterrupted neces- 


sary from point to point. 

In phonograph reproduction electrically 
driven turntables guard against changes 
of speed, the magnetic pickups are care- 
fully selected for faithful reproduction 
and all records used are electrically cut 
and fresh. Often records may be secured 
without cost by an agreement with a local 
music house, the advertising and the addi- 
tional business the house secures is ample 
payment. Careful selection of record 
programs enhances the value of the serv- 
ice. For instance, an announcement of a 
Victor 
program always has its group of ad- 
The must be 


varied to meet the demands of the gen- 


Herbert half hour or a classical 


mirers. day’s program 


eral public. A very good guide in ar- 


ranging program layouts is comment 
from the listeners. 

Picking up of church events, local 
orchestras, public addresses, athletic 
events, etc., now receives much more 


study than was manifested when program 
service first served the public. 
High grade microphones are employed 
and much attention is given to the micro 
Expert 


systems 


phone amplifier construction. 
engineers of broadcast stations are called 
give and help in the 
design of reliable equipment, so that the 
best effects for the whole system are thus 
Acoustical engineers are 
in the construction of studios, 


upon to advice 


procurable. 
consulted 
placing of microphones, and studio rou 
tine. 

The modern program service company 
no longer is content to provide its patrons 
with a poor grade of reproducer. If the 
loud speaker is mute at high or low fre- 
quencies there is no chance to provide 
juality, regardless of the manner in which 
the program is sent out from the central 
point. A poor loud speaker may produce 
jazz music in a manner fairly satisfac- 
tory to most listeners because the faults 
n reproduction are readily attributable 
to the effects expected from the orches- 


tral rendition. However, when a male 
quartet, a qualified soloist, or a speaker 
comes before the microphone a poor 


reproducer will cause the listener to call 
upon his imagination to supply the true 
harmonies which he expectes or to strain 
his aural senses to understand the spoken 
words. 

Operating companies are giving marked 
attention to their central office plant and 
are ever on the alert for improvement. 


For instance. sources of current supply 
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are being duplicated, more dependable 
machines for production of current sup- 
ply are sought and new designs studied. 
Full A. C. smaller 
systems has been realized to some extent 
and will be more evident in the future. 
Development in this field is now in an 


operation for the 


active stage. 

The foregoing treats of the physical 
trend as we see it, but there is another 
phase of the subject which possibly has 
more significance to the telephone man. 
In program service there is offered for 
the first time a real opportunity for tele- 
phone people to secure additional revenue 
through the use of their outside plant 
Other public utilities have 
from time their business 
stimulated by new inventions or innoVa- 
tions, while telephone people have been 
contined to practically one source of reve- 
nue. Therefore, when program 
first made its appearance, many telephone 
people saw in it the means of providing 
another service to their communities. 

And who are better fitted to enter this 
field? The whole set up of a telephone 
plant is based on providing correct elec- 
trical transmission of sound. This ap- 
plies not only to plant construction de- 
signed for this one purpose, but to the 


construction. 


time to had 


service 


training of its personnel, engineering, con- 
struction, maintenance and public relation 
departments; all are trained to further 
the interests of an art in which this newer 
fits. For these 
felt that telephone people 
are the logical people to handle any form 
of development which distributes sound by 


development naturally 


reasons it is 


wire, 

It is important when entering this field 
to give the subject considerable study. 
rhe pioneers in the telephone field passed 


through a period when new companies 


were being formed, in which sufficient 
value was not placed upon the service 
they rendered. This resulted in inade- 


quate rates, plants operating at no profit 
length the natural result, which 
This 
overlooked in the 
formation of program service companies. 
\ careful estimate of probable operating 


and at 
called for complete reorganization. 


lesson should not be 


costs, such as value of plant, maintenance, 
royalties 
should 
definite 
\nother point should also 


servicing, depreciation, 


( both 


taxes, 


patent and program), all 
be given consideration, before a 
rate is fixed 
be given real thought. It is possible to 
service with 
but this in- 
quality. It 


amount of 


give a form of program 


relatively small investment, 


variably results in 


takes a 


poor 
definite power to 
operate a good loud speaker and there is 
attempting to supply the 
requirements with only a vivid imagina- 
tion. A little money spent in correct 
engineering followed by the installation 
of properly designed apparatus of ample 
capacity quite generally insures satisfac- 
tory returns. 


little use in 
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In program service there is also realized 
another ideal condition from a telephone 
man’s standpoint. Here is an opportunity 
to serve the public in a new way and in 
a manner from which it derives definite 
pleasure. As a promotor of good will 
and cordial relations it has no equal. 

The larger companies are giving pro- 
gram service a range of application cir- 
cumscribed only by the extent of their 
physical telephone plant. 

For instance, there is no hesitancy in 
the establishment of branch offices. Sys 
tems corresponding to the P. B. X.’s of 
the regular telephone layout type are 
installed in hospitals, hotels, apartment 
houses, schools, etc., while in some in- 
stances even the smaller adjoining towns 
are served. Thus, as the scope of the 
organization is broadened, there is built 
up a structure of permanency. In serv- 
ing institutions, such as those just men 
tioned, telephone men should be espe 
cially interested. If program systems are 
installed by a local contractor without 
supervision, there is every chance that 
the apparatus might be installed in such 
manner as to interfere with the telephone 
service of the institution. Especially 
would there be danger of introducing 
cross-talk through faulty design, and 
improper installation methods. Most in 
stitutions will at once see the advantage 
of having their service supervised by com 
petent men in the employ of a permanent 
public utility. There is a value, too, in 
having always available well maintained 
loud speakers instead of a poorly main 
tained private receiver. This is some- 
what comparable to the P. B. X. situa- 
tion. Very generally the telephone com- 
pany P. B. X. is found to be more satis 
factory in commercial institutions than is 
the privately owned P. B. X. even though 
the latter be manufactured in the same 
factory as the former and be equipped 
with the same satisfactory circuits and 
apparatus. 

Persons engaged in the sponsoring, 
development and organization of new 
projects generally become very enthusi- 
astic over them. In fact, such enthusiasm 
is in a great degree responsible for the 
success of the undertaking. Hence we 
may feel inclined to pardon the program 
service enthusiasts when they peer into 
the future and see there the realization 
of some of their dreams. If we are 
permitted to join them we find them 
visualizing such developments as these: 

The establishment of large central 
studios connected by wire lines to dis- 
tributing points of local program serv- 
ice companies—the local program service 
companies contracting for one or more 
programs. 

The establishment of commissions to 
determine the quality of service rendered, 
to consider rates and to further progress 


; 
of the industry, or the legalized assump- 
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tion of these prerogatives by existing 
regulatory commissions 

Laboratories working to promote 
development and to study technical and 
engineering details, which will be avail- 
able to all. 

The application of further inventions 


to the systems established, such as tele- 


vision, and a wide choice of programs. 
Not the most enthusiastic, however, can 
see the full limits of the picture or the 
lengths to which this program service 
development may lead. The first pages 
of the book have been unfolded and 
enough is seen to prove that the field is 


fertile and ready for cultivation. 


A. M. Ritchie of Northern Electric 
Company Presented With Salver 


\t an informal surprise gathering in 
the company’s dining room at Montreal 
on Saturday morning, Nov. 17th, Alfred 


M. Ritchie, Operating Supe rintendent of 
the Northern Electric Company and 
Pioneer in the manufacture of telephone 
apparatus, was presented with a silver 
salver engraved with the signatures of 
over one hundred and fifty supervisors 
of various departments of which he is 


the chief, representing some fifteen hun- 


dred employees, in token of their esteem 
and in recognition of his fifty years of 
service with the company 

The presentation was made by the 


President, P. F. Sise, who remarked that 
it was both a pleasure and honor to be 
asked to make this presentation to one 


with so unique a connection with the 





A. M. Ritchie 


development of the telephone 3, @. 
Hathaway, Vice-President, in his intro- 
duction remarked that whilst Mr. Ritchie 
was not father and mother of the tele- 
phone, he was at least brother and sister, 
having had so great a part in its develop 
ment 

Mr. Ritchie commenced his telephone 
career in July, 1878, as an employee of 
Charles Williams, of Boston, who had 
constructed the first telephone for Alex 
ander Graham Bell in 1876, and later 
manufactured telephones for the Bell 
Telephone Company. In 1884 Mr. Ritchie 


was transferred to Montreal to work with 
the Bell Telephone Company of Canada, 
which had then been inaugurated only a 
short time and whose manufacturing de- 
partment was housed on an upper floor 
of the old Garth Building, now No. 22 
Craig Street West. 

The business grew rapidly and Mr. 
Ritchie advanced with it through several 
successive moves to larger quarters until 
he found himself with the company at 
the Aqueduct plant which had been built 
specially for them. When the manufac- 
ture of telephone apparatus was taken 
over by the Northern Electric and Manu- 
facturing Company, Mr. Ritchie became 
a Northern employee, advancing with the 
new company to his present position in 
the plant at 121 Shearer Street 
Southwestern Division Conven- 

tion at Hot Springs 

The Executive Committee of the South- 
western Geographic Division, N. E. L. A 
in its meeting November 9 at Dallas, 
Texas, decided to hold the 1929 conven- 
tion of the division at Hot Springs, Ark., 
\pril 30 to May 3 inclusive The con 
vention headquarters and all sessions will 
be at the new Arlington Hotel and cer- 
tain features of the program will be 
broadcasted over Station KTHS The 


convention will be a joint convention of 


the Southwestern Division and _ the 
Arkansas Utilities Association with prob- 
ability that it will include also some divi- 
sions of the Southwestern Public Service 


\ssociation. 


Oklahoma Telephone Co. to Im- 
prove Hominy Exchange 
Hominy, Dec. Improvements will 
soon be made to the telephone exchange 
of the Oklahoma Telephone Company 
here to cost approximately $2,000. These 
will include replacing of 710 feet of 50- 
pair cable with 100-pair cable and placing 
of 1310 feet of 50-pair cable to supplant 
the line now carrying 32 iron wires on 
crossarms. New poles will be set to 
carry the cable and distributing termi- 
nals will be placed along the cable as 
needed to serve the telephone users, ac- 
cording to S. B. Green, general manager. 
Material for the improvements is already 
on the ground. The company also plans 
rebuilding of rural lines and other im- 
provements during the coming year. 
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Continuous Charging for 


Automati 


\ vital problem in the engineering of 


private branch exchanges is to pr vide 
a power plant of comparative simplicity 
and low cost where the attendance and 


supervision required is a minimum and 


where the floor space taken up by the 


plant is small. The last requirement as 


sumes considerable importance when it is 


considered that these private exchanges 


are frequently installed in office buildings 


J 
where the annual rent per square foot of 
floor space 1s higl 
To meet the problem of minimum at 
tendance, two methods of charging art 
possible. One, used with the larger pri 


vate branch exchange 
tery automatically wh 


determined state of d 





alternative method « 


ment is connected to the battery continu 
ously and so adjusted that at average 
load a small trickle charge only flows 
into the battery At heavier loads the 
battery is discharging and at lighter 
loads it is being charged As a result 
the battery neve! gets exten ively dis 


charged and at least once a week become 


substantially fully charged. This method 


is particularly suitable for the small pri- 


vate branch exchange, and equipment and 


+ 


circuits have been designed make two 


sizes of power plant available: one which 


will handle up to two and one-half am- 


peres and the other up to five amperes 
under maximum load conditions in the 
busy hour. 


These small power plants are designed 


local 


alternating 


to operate on the lighting circuits 


of either direct or current 


When the source is direct current a small 


motor-generator set is used for charging; 
and when it is alternating § current 
Tungar rectifiers, which have proven so 


radio bat 
LXL 


is employed which also 


satisfactory for the ordinary 


teries, are used. The radio type 


storage battery 


is standard for the larger private branch 


exchanges where automatic charging 1s 


used. Due to their production in large 


quantities and their wide distribution 
these batteries are relatively inexpensive 
and readily obtainable 

These continuous-charging power 
plants were designed principally for use 
with the dial system P. B. X. which re 
quires a voltage maintained between 


volts A battery of 


Tort tour 


twenty-three cells was selected as being 


most suitable for this 
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this battery might reach a 


voltage ap 
fully 


proximating fifty-eight volts when 


charged at a substantial rate, some form 
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of regulation was necessary in order to 
meet the fifty-volt upper limit Two 
groups of counter-EMF cells, each cor 
taining two cells, were used to provide 
the required voltage control These 


counter-E.M.F. cells are connected in the 
lead 


discahrge from the battery and de 


velop an electromotive force opposing 
that of the battery itself. The accom 
panying diagram shows how they ar 


into the circuit to cut dow 


the high battery 


connected 
voltage when necessary. 
Whenever they are not required, they are 
ut out of the circuit. 

Counter-EMF cells are used to a con 


siderable extent in telephone and tele 
graph power plants for voltage regula 


tion, but the ones previously standard 
Bell 
For this P. 


plant, however, a 


throughout the System are of the 
B. X. 
newly-developed cell, 


NAK, has 


electrodes in 


lead-acid type power! 


known as the been used. It 
has nickel 
The superiority of the nickel- 


akaline cells 1s 


pure an alkaline 
solutior 


evidenced by their negli 


"NAK*CEMF CELLS 











c Branch Exchange 


gible electrochemical capacity as com- 
pared to the lead acid type, and also by 
longer life and re- 
Neither the lead nor 


material 


their considerably 


duced maintenance. 
nickel 


and so 


cells have active 


should 


counter 


neither store a charge. 
Actually, however, the lead type is some- 
that a 


what active electrochemically so 


small charge is stored. The negligible ac 
tivity of the NAK type makes it possible 
to short-circuit them in order to cut them 


out of the circuit, which often simplifies 
the switching 


The 


counter! 


introduction or removal of the 
}: ViEF cells 


ircuit is controlled by a voltmeter relay. 


from the discharge 
When the fuse-panel voltage reaches fifty 
“Hy” 
tact; and through a chain of relays the 
first counter-EMF cell switch is operated 
circuit from the 
EMF 


fuse-panel voltage drops 


the voltmeter relay closes its con 


[his removes the short 


first group of two counte cells 


whereupon the 
and the voltmeter relay 


“Hy” 


he low | {ty 


} 


reaks the contact If, due to 


charging conditions, the voltage again 
reaches fifty, the voltmeter relay again 
closes its “H” contact and switch No. 2 
is operated. This removes the short 
circuit from the second group of cells, 
causing the voltage again to drop below 
fty, after which the voltmeter again 


breaks its “H” 
When, due to increased load, the fuse- 


contact 


panel voltage drops to forty-four, the 


voltmeter relay closes its “L” contact and 
through the chain of relays switch No. 

is operated and places a short circuit 
The 


with 


across the second group of cells. 


voltage now rises above forty-four 


the consequent opening of the voltmeter 


relay “LL” contact. If the voltage should 


again drop to forty-four the voltmeter 
relay would of course again make on its 
“L” contact and, through the relay chain, 
switch No. 1 


short 


would be operated and a 
circuit be first 


cells 


placed across the 


‘ 


this the volt 


Following 
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age would again rise above forty-four 
and break the voltmeter relay “L” con- 
tact. 

The chain of relays is so arranged that 
any part of the above cycle of operation 
is possible. Switch No. 1, for example, 
may be operated and then released with- 
out operating switch No. 2. If load re- 
quirements are such as to require both 
switches to be operated or released switch 
No. 2 is always the second one to oper- 
ate and the first to release. Where the 
voltage range to be maintained on the 
switchboard equipment is liberal, such as 
20-28 volts, the voltage control equipment 
described is not required. 

An accompanying illustration shows 
the power plant as it is arranged where 
alternating current service is furnished. 
It will be noted that the complete power 
plant is installed near the switch frame. 
Its comparative simplicity can be visual- 
ized, as it consists of only the charging 
sets with metal cabinets housing the volt- 
age-control, fuse and relay equipment, 
separately mounted voltmeter and volt- 
meter relay, and a cabinet enclosing the 
twenty-three cell storage battery, the top 


of the cabinet acting as the foundation 
for all of the other power equipment. 
The voltmeter relay, on account of its 
sensitiveness to stray fields, is separately 
mounted on a wooden block on top of the 
voltage-control cabinet. 

VOLTMETER RELAY. 
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General arrangement of power plant 
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Annual Convention of Missouri 
Telephone Association at Kansas City 


Kansas City, Missouri, again was host 
to 320 visiting telephone men and women 
assembled there for the annual meeting 
of the Missouri Telephone Association at 
the Hotel President on November 13 and 
14, 1928. 

The meeting, one of the finest ever 
conducted by the Missouri Association, 
was rather a cosmopolitan gathering, in- 
cluding telephone representatives from 
the states of Illinois, lowa, Nebraska, 
Indiana, Ohio, Oklahoma and Kansas, in 
addition to those from Missouri. Very 
lively interest was manifested through- 
out the convention by all from the open- 
ing address of welcome to the general 
business sessions at the close of the 
meeting. 

The first business session opened at 
1:30 Tuesday afternoon with President 
Houck McHenry presiding. 

Owing to the inability of Professor 
William A. Irvin of Topeka, Kan., to be 
present, F. B. MacKinnon, president of 
the United States Independent Telephone 
Association, delivered an address on 
“Current Business Tendencies.” Stress- 
ing the importance of maintaining a na- 
tional independent organization, Mr. Mac- 
Kinnon advocated local financing and eco- 
nomical operation of telephone properties. 
Foster McHenry, general superintendent 
of the Capital City Telephone Company, 

‘ ly 


Jefferson City, M paid a tribute to 


1 


telephone en ces 


Ny for their 


loyalty to the industry and for the impor- 
tant part they are taking in the upbuild- 
ing of our country. He complimented 
the Bell laboratories and independent 
telephone manufacturing companies for 
their research work which is constantly 
bringing about improvements and 
greater efficiency in telephone service. 

E. R. Stonaker of Rochester, N. Y., 
consulting engineer of the Stromberg- 
Carlson Telephone Manufacturing Com- 
pany, presented a splendid lecture on 
traffic engineering as a guide to econom- 
ical operation of telephone plants. Mr. 
Stonaker stated that while formerly 
traffic engineering received small con- 
sideration, today it has become most im 
portant and deserves the weightiest co- 
operation on the part of all branches of 
the industry. Mr. Stonaker amplified his 
address by charts and curves, proving 
mathematically the correlation between 
traffic loads and plant facilities. 

The report of the secretary-treasurer, 
Robert W. Headrick, Jefferson City, Mo., 
indicated that the association during the 
year was engaged in many useful and 
beneficial activities for its members and 
the telephone industry as a whole. H. B. 
McMeal, original owner of Telephony, 
gave an interesting account of how this 
weekly telephone journal was started in 
1899. He paid tribute to the untiring 
efforts and _ fine 
Edwards, its present editor, for the 


ability of Stanley 


Vol. ae. No. 12 


splendid magazine which it is today. 

An address “The Value of Cooperation 
Among Telephone Companies” by Jay G. 
Mitchell, Springfield, Ill, secretary of 
the Illinois Telephone Association, advo- 
cated standardization of operating prac- 
tices, construction, maintenance and pub- 
lic relation methods for telephone com- 
panies; such cooperation between com- 
panies to be effected through the national 
and the respective state association activi- 
ties. 

The Wednesday morning session was 
devoted to an operators’ school in group 
conferences conducted by E. F. Carter of 
Columbia, Mo., manager of the Colum- 
bia Telephone Company. 

S. T. Neill, Clinton, Mo., and M. L. 
Golladay, Holden, Mo., pioneer telephone 
men, recalled humorous incidents and 
practices connected with personages 
prominent in the early telephone days. in 
Missouri. L. M. Kraege of Topeka, 
secretary of the Kansas Association, and 
H. W. Hubenthal of Oklahoma City, 
Okla., briefly reviewed telephone condi- 
tions in their home states. 

Tuesday evening was devoted to 
merrymaking when telephone people and 
invited guests attended the annual ban- 
quet featuring a musical entertainment 
and dance. 

Twenty-one manufacturers and dealers 
in telephone equipment and supplies and 
representatives of three telephone maga- 
zine publishing companies afforded every- 
one interested an opportunity to get in- 
formation, especially concerning the 
latest improvements and developments 
covering everything used and useful in 
the telephone industry. 

President Houck McHenry and Secre- 
tary-Treasurer Robert W. Headrick, 
both of Jefferson City, Mo., were re- 
elected for the coming year. 

Manufacturers, Publishers, Material, 
Supply and Service Companies repre- 
sented at the convention were: 

Stromberg-Carlson Telephone Manu- 
facturing Co., Kellogg Switchboard & 
Supply Company, The Chas. L. Ward 
Company, Automatic Electric, Inc., Ad- 
Cook Electric 


Company, Graybar Electric Company, 


dressograph Company, 
Inc., Leich Electric Company, Page & 
Hill Company, Reliable Electric Com- 
pany, Telephone System & Accounting 
Company, Sands Electric Company, 
American Electric Company, National 
Carbon Company, International Creosot- 
ing & Construction Co., Quick Directory 
Company, Suttle Equipment Company, 
Carbon Products Company, French Bat- 
tery Company, Everstick Anchor Com- 
pany, Kodel Electric & Manufacturing 
Co., Transmitter-Journal Publishing Co., 
Telephone Engineer, Telephony Publish- 


ing Co. 
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Seasons Greetings 


HIS is the season of the year which inspires 
us to think of the kinder, softer things of life 
—to review the past, revive determination not 
to repeat old mistakes,—and above all, fires us 
with a new faith, new courage and renewed 
vision to see progress and fulfillment in the future. 











If, in our pursuit of happiness, we may seem to be con- 
centrating greatly on income and business which, after all, 
are merely the tools of life—it is our intimate experience 
with the hard facts of daily existence which gives us such 
an absorbing and practical interest in these tangible neces- 
sities. But our business striving and growth has actually 
done much more than we can conceive of—it has set high 
standards for us in our relationship to our fellow men. 





The standard of our business ethics today seems on a 
higher plane than more intimate personal relationships— 
where often broken faith and broken contracts seem the 
order of the day—a condition which would not be tol- 
erated in trade and commerce. In commerce and finance, 
unsound ideas have been put over by sheer personality, 
by ability to turn a pretty phrase or clothe an idea in 
picturesque language are beginning to bore. Ordinary 
common sense and logic are taking their place. 


Rees oa oe oA Meso Ne oso tee os “tse “te “4 


This post-war readjustment period has taught wise men 
that the standard of selfishness creates only transitory 
success. We have learned that constructive building and 
corrective measures bring the best results—that evils in 
the existing orders have a way of correcting themselves 
in the course of evolution. 








Business men are developing a greater tolerance and un- 
derstanding of each other and of human motives—and 
are, therefore, better able to work together than in the 
past, when the innocence of inexperience and lack of edu- 
cation created continuous disturbance. 


There is every sign that men are thinking harder than 
ever, and surely 1929 must show progress if we act wisely 
on the basis of our experience and our observation of 
cause and effect in this era of reconstruction through 
which we have been going. 





To our thousands of friends, advertisers and readers we 
extend our most cordial felicitations of the season and 
trust that the new year will increase your prosperity and 
bring you an added measure of happiness. 


TELEPHONE ENGINEER PUBLISHING COMPANY 
By J. A. SMITH, President. 











The Philosophy of Depreciation 


(Continued from November) 

“It may not be improper to take for 
example a locomotive, consisting of some 
parts, many of them 


fifteen thousand 


duplicates and all of them replaceable, 
as illustrating the fallacy of the method 


When a 


builder 


of accounting now suggested. 

locomotive is received from its 
it has to be ‘tuned up’ and put in shape 
for service. Assuming this condition as 
100 per cent, it is entirely practicable to 
keep the locomotive in service indefi- 
nitely by successive renewals of its parts. 
The ability of the locomotive to handle 
its rated tonnage remains unimpaired so 
long as ‘wear and tear’ and ‘age and de- 
cay’ are fully offset through the main- 
tenance account. Nor is it at all certain 
that the units against which depreciation 
has been accrued, will pass out of service 
coincident with its being written down to 
value, as is necessarily as- 
sumed by the theory De- 
As an example, con- 


its salvage 
used by the 
preciation Section. 
sider the practice of the 

tion of into 
engines, under which practice an engine 
that has already been in service many 
years is still expected to have a life at 


reconstruc 


freight engines switching 


least as long as that already accounted 

for.” 
Another presented by Mr 

Loree is the distinction between the wast- 


ing of assets by normal wear and tear 


concept 


on one hand, and by obsolescence and in- 
adequacy on the other hand. In his testi 
mony just referred to, he said further: 

“To the definition of ‘depreciation’ as 
a wasting of assets, the Depreciation Sec- 
tion adds a further conception—‘the de 
crease in the service value due to obso- 
lescence, inadequacy, changes in the art, 
and public requirements.’ The prime dis- 
facts is that 
past 


tinction between two sets of 


one has been incurred in the and 


should be charged currently to the users 
period of their 


during the enjoyment, 


substitution for an 
different 


asset, the enjoyment of which is to be 


while the other is a 


existing asset of a and better 


had by users in the future, and, as is 


now done with the item ‘abandoned prop 


erty, should be charged against such 


users. There is no justification for con 


fusion caused by treating these entirely 


different matters in the same way under 
the same account as though they were the 
same thing.” 

A similar distinction has been urged 
by other authorities, namely, that when a 
obso 


retirement reason of 


lescence, for example, 


occurs by 


that portion of the 


wearing value already extinguished by 
ordinary wear or deterioration in service 


By FRANK F. FOWLE 
Consulting Engineer, Chicago 
should be 


the unextinguished 


absorbed by the reserve, but 


part of the wearing 


value should be amortized over a future 


period because it benefits only the con- 


sumers who receive service after the re 


been made. By this term 


tirement has 


“unextinguished wearing value,” [ mean 


the proportion of depreciable fixed cap 


ital represented by the normal remaining 
life in service which was lost. so to 
speak, because the retirement was made 
before the unit wore out physically. One 
method of handling such cases is to 


charge the portions of the 


appropt! late 


retirements for obsolescence or inade 


acer ¥ » * 4} 
quacy) to an int Known as aDal 


acClO 


doned property, under the general head 


and amortize these balances 


of suspense, 


over appropriate periods by charges t 


operating expenss Such accounting, 


however, seems to be uncommon in utility 


practice, except to absorb severe and un 
usual losses or casualties, and even then 
rather infrequently Assuming for the 


sake of illustartion that this method of 


retirement accounting is sound in all i 


obsolescence and inade 


there 


stances where 


quacy are present, arises a very 
practical difficulty in applying it accord 
method, because the 


ing to any definite 


unextinguishable physical life will be very 
difficult to establish from experience, and 


in many if not most it will be an 


Moreover it 


cases 


estimate. would be neces 


sary to apply this theory with consider 


caution, and in the case of short 


life there 
anything would be 


able 
iverage is a question whether 
gained by it at best 
There is a further question whether to 
morrow’s consumers are not, after all, 
the same as yesterday’s, especially wher« 
the de velopment or use of the service is 


relatively high. If this is true, or nearly 


so, the method has relatively little to 
justify it 
Under the maintenance theory as ad 


vocated by the railroads, there is no re 


serve, either for retirements or for ac 


rued depreciatior It is pertinent to in 


; 


quire how, if a crtain amount of deterior 
ition accruing retirements are really 
existent in the property, the invested 


capital is fully protected. Apparently the 


unswer to this query is found in the as 
sumption that the profit and loss surplus 
this function, in 


serves addition to its 


tion of protecting the payment 
f interest and dividends in years of lean 


neral 


maintaining the financial 


function of 
credit of the 


enterprise expenditures 


ire made from surplus for betterments 


ind additior property, particu 


prosperous years, it is 


unques 


tionably possible to maintain the integ- 


rity of the invested capital, although it 
whether the balance 


sheet can be accepted 


may be debatable 


without adjustment 


as a complete disclosure of financial con- 


dition. Furthermore it may be debatable, 


for related whether the income 


reasons, 


statement can be accepted without ad- 


justment. 


Judging from various statements made 


by the respective advocates of these three 


different theories of safeguarding the in- 


vestment from _ retirements of fixed 
capital, it would be inferred that these 
theories cannot be reconciled with each 


other, or at least they are not successfully 


interchangeable. But perhaps there are 


several clear und distinct reasons which 
differentiate these theories and tend to 
justify their differences. If we test them 
by the standard of the public interest in 


an enterprise devoted to public service, 


ve may observe three important and 


fundamental requirements or obligations: 


(1) To 


render adequate service of 


good quality 

(2 [fo render this service at the 
lowest rates consistent with such ade- 
quacy and quality. 

(3) To maintain the financial credit 
of the enterprise at a level sufficient to 


attract the needed new capital on fair 


terms 
that the re- 
these three theories 


Everyone must admit 


spective advocates of 
of treating retirements can point to ex- 
amples of conspicuously successful enter- 
their re- 
That is to 
from the standpoint of credit and invest- 


prises which tend to prove 


spective contentions Say, 


ment rating, there art numerous e@x- 


amples of telephone utilities, electric 


railroads which sustain the 


their 


utilities and 


soundness of theories, 
their re- 
further 


there are 


respective 
as developed and applied by 
spective managements. But upon 
analysis of these enterprises 
found some rather striking differences in 
the expected 


life of the fixed capital, and fluctuations 


the conditions of service, 


of revenue caused by cycles of business 


prosperity. 


The railroads present the oldest class 
»f enterprises here considered, with the 
longest record of accumulated experi- 
ence in both the management of their 


physical properties and the direction of 
their financial policies. Much of the fixed 
=" 1 


capital in a typical railroad represents 


property such as land and roadway which 
10t inherently deteriorate with use, 


but may actually become more valuable 


use. Other property such as bridges 


nd buildings ordinarily has long life, on 
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Where working together is everything 


Advertisement of the 
American Telephone and Telegraph Company 


& 
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Ir 1s the aim of the Bell System 


that anyone anywhere in the coun 






try can pick up a telephone and 
talk to anyone anywhere else clearly and 
delay. That 


universal service. To provide it, the means 


without is the 
of telephoning must be uniformly good. 
Each of the 24 
the Bell System has full access to all the 
improvements and methods that are con- 
tinually being made 

There are 5 
the American Telegraph 
Company and the Bell Laboratories whose 


Telephone and 


sole occupation is to develop constantly 
improving methods and equipment for the 


350;5C employ ees of the Bell Sy stem to 


ON ey 
IATED ‘S 


meaning of 


operating companies of 


> workers on the staffs of 


<< PHONE a> 2 y 
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use in serving the public. The re- 


Rl” 
ie 






sults of the efforts are evident, not 
only in the extension of telephone 
but in the 


service across the Atlantic, con- 


stantly improving local and long distance 
service at home. 

The very nature of the telephone busi- 
ness necessitates a single interconnected 
system. The American Telephone and Tele- 
graph Company accepts its responsibility 
for a nation-wide telephone service as a 
public trust. 

It is fundamental in the policy of the 
Company that all earnings 


dividends anda surplus for financial security 


after regular 


be used to give more and better service to 
the public. 
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the order of 50 to 75 years. Motive 
power and rolling stock are different 
from other classes of property in the 
respect that deterioration te.ds to follow 
the amount of use rather than the lapse 
of time. Operating revenues and oper- 
ating income also fluctuate materially 
with depression and expansion of general 
business, so that the maintenance of 
strong financial credit during periods of 
poor business demands temporary cur- 
tailment of expenditures, with abnormal 
expenditures during prosperous times in 
order to protect the property and the 
invested capital. 

Possibly sight is sometimes lost of the 
fact that certain customary forms of 
railroad financing involve indirect pro- 
visions for property replacements or re- 
tirements of invested capital. For ex- 
ample, a’ sinking fund provision in con- 
nection with an issue of bonds is virtually 
a provision for retirement of some por- 
tion of the invested capital, and obviously 
it would be unnecessary and improper 
to make concurrent provision for re- 
tirement of both physical property and 
invested capital. That is to say, this 
would make twice the necessary provision 
for protection against wasting assets. 


In another form of financing, often 
termed an equipment trust, the money 
to purchase equipment is raised by the 
sale of equipment trust certificates, the 
equipment itself is pledged to a trustee 
to secure the certificates, and a sinking- 
fund is provided to retire the whole issue 
of certificates in say 15 years or within 
the life expectancy of the equipment. 
Such a plan is obviously a substitute for 
the method of accrue depreciation, except 
that it expressly retires the invested 
capital, instead of the fixed capital or 
physical property. 

Still another example might be cited, 
which is the situation represented by 
payment of rentals for the use of leased 
property. In this case the rentals may 
include an increment representing the ac- 
cruing retirements of the physical prop- 
erty, which must be replaced or renewed 
from time to time by the owner or lessor. 
In some cases, however, the terms of the 
lease may impose the cost of maintenance 
and replacements on the lessee, and this 
expense may be treated as rentals, but in 
principle it is depreciation. 

Even if the trend of much authori 
tztive opinion today is toward the ap- 
proval of reserves for protecting the in 
vested capital against wasting assets, still 
it must be observed that a typical rail 
road is subject to certain conditions that 
distinguish it from public utilities, both 
as regards the composition of its physical 
property and the stability of its service 
demands and operating revenues. To say 
the least, there are strong reasons for 
flexibility in the provisions for deprecia- 
tion, not only because of fluctuations in 
traffic, but in order not to unduly de- 
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press or swell the net income with fluctu- 
ations in general business levels, or in- 
crease the cyclic fluctuations in credit 
which now are unavoidable in some de- 
gree. 

Telephone utilities came into existence 
considerably later than the railroads, but 
nevertheless have passed through the suc- 
cessive stages of promotion and pioneer- 
ing, competition, rapid expansion and 
consolidation, and today are regarded on 
the whole as reasonably seasoned and 
matured enterprises. But growth still 
continues at a healthy rate, however, and 
advances in the art show few signs of 
abatement. Utilities of this class are 
characterized by rather stable revenues, 
partly or perhaps chiefly because a large 
proportion of the service is furnished 
under flat rates. They are characterized 
also by relatively shorter composite life 
of the fixed capital, in comparison with 
the expected life in power utilities of 
modern type, or in railroad experience. 
Critics of the theory of accrued depreci- 
ation—or accrued retirements, as one 
may term it—have protested that the re- 
serves tend to become larger than neces- 
sary and are never used. If this criti- 
cism is justified it follows obviously that 
the operating expenses have been charged 
with more depreciation expense than can 
be justified. 

We may observe that the only actual 
use ever made of the reserve is to absorb 
retirements, but it is always larger, under 
this theory, than needed for that purpose. 
In other words, in a mature property of 
stable age distribution the reserve tends 
to approach and remain at some constant 
ratio to the total fixed capital. However, 
if it be true that depreciation accrues 
in the fixed capital on a straight-line 
basis, or uniformly with the lapse of time 
over the life cycle, and the life cycle is 
correctly forecast, then it follows inevit- 
ably that the reserve is the _ cor- 
rect amount to protect the full integrity 
of the invested capital We may here 
observe that the reserve is essentially 
held in trust by the management for the 
benefit of the investors or owners of the 
business and is their property. It is not 
the property of the public or the con- 
sumers, and is not inherently for the pur- 
pose of making replacements. As a rule 
the assets represented by the reserve are 
invested in fixed capital, but not for the 
purpose of earning any return for the 
investors. It seems to follow that the 
function of a reserve larger than neces- 
sary to absorb and equalize the current 
retirements, and sufficiently large to cover 
the accrued depreciation in the fixed 
capital, is primarily to protect the invest- 
ment. 

These reserves have sometimes been 
criticized because of their size and per- 
haps in individual cases there was more 
or less justification. The reason for high 
reserves is likely to be found in high 
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rates of depreciation, based on estimated 
useful life of property which was less 
than that realized. At best, the provision 
for annual depreciation is only a fore- 
cast, based on experience and modified if 
necessary by the prospects for the future. 
There is possibly more tendency to over- 


estimate depreciation than underestimate 


it, but from the standpoint of the in- 
vestor the error seems to be in his favor. 
A collateral advantage of the straight- 
line theory is the availability of the whole 
annual provision for depreciation, or say 
5 per cent, as a cash resource for replace- 
ments and additions to the property dur- 
ing the current period. This reduces the 
amount of annual financing which must 
be carried out by the sale of new securi- 
ties, or temporary bank ‘loans, or both. 
In other words, the total investment se- 
curities in the hands of the public are less 
than the total fixed capital plus net work- 
ing capital by the total amount of re- 
serve and the profit and loss surplus. 
The electric power industry is today 
in the stage of rapid expansion, not only 
in the growing number of customers but 
also in the rapidly multiplying uses of 
electrical energy for saving labor and 
raising the standards of living. As a 
whole it is now passing through the 
stages of development which character- 
ized the telephone industry about two 
decades ago. What was frequently true 
of telephone utilities then is often appli- 
cable in the power industry today, namely, 
that the building up of depreciation re- 
serves on the straight-line theory would 
have exceeded by far the current needs 
for retirements and imposed a financial 
burden which the rates for service were 
insufficient to support without impairment 
of financial credit. Moreover the tele- 
phone industry at that period lacked any 
systematic accumulation of plant mortal- 
ity experience from which to predict the 
life expectancy without large probable 
errors. Electric utilities are in much the 
same position today, with the difference, 
however, that the probable life expect- 
ancy of their fixed capital is materially 
greater than that of telephone utilities. 
When public utilities are in this position 
of very rapid expansion, it would appear 
more to the public interest that credit 
be unimpaired for the sake of securing 
new capital and expanding the service, 
than to enforce the adoption of depreci- 
ation accounting on the straight-line 
theory and thereby lower the credit of 
the utilities and retard development. As- 
suming that rates are only sufficient to 
permit a utility to absorb retirements 
through operating expenses during the 
period of rapid expansion, and that the 
probable life of the fixed capital is rela- 
tively long, the need for a somewhat flex- 
ible system of retirement accounting is 
rather obvious. This is predicated rather 
naturally on the prospects of still greater 
expansion and development of an indus- 
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No. 4 of a series inspired by the report of the Secretary 
of Commerce’s Committee on Elimination of Waste 
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STRIKING A BALANCE 


N making the nation’s telephones at Western Electric, the 
| scales of productive capacity and demand are balanced toa 
degree rare in industry. This favorable condition is possible 
because Western Electric provides substantially all the equip 
ment used by the Bell System. 

That great organization, planning its development well 
into the future, lays down a schedule of its needs fully a year 
in advance. As a result manufacturing units function the 
year round at a pace closely predetermined. There is no 
expensive seasonal ‘‘rush’’ at one period, to be followed later 
by an equally costly period of idle equipment. There is no 
unnecessary storage of raw material against unexpected de- 
mand. There is no wasteful, over-night ‘‘breaking-in” of 
labor to sudden, unaccustomed tasks. 

On the other hand, men, machines and materials are as- 
signed and co-ordinated to meet known demand, employ- 
ment is stabilized, and costs are maintained at a minimum. 
This is equally true of every ramification of this company’s 
three-fold responsibility to the Bell System—1in manufactur- 
ing, purchasing, distributing. Western Electric men are keep- 


ing the scales balanced. 


Western Electric 


Purchasers...Manufacturers.. Distributors 
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try which is indispensable to our modern 
civilization. 

Critics of the retirement theory of re- 
serves only sufficient to equalize the an- 
nual retirements point out that the total 
fixed capital or property is all repre- 
sented by invested capital, or substan- 
tially so, and that there is no reserve 
to protect the investment, in the event 
the valuation for rate making is esab- 
lished on the basis of cost new, less a de- 
duction for depreciation. In that event 
the full fair return on the whole invest- 
ment will obviously be impaired, to the 
extent that the rate base is actually less 
than the investment. The contrary view 
is that in such circumstances the proper 
theory of valuation is to accept the full 
investment as the rate base, assuming that 
the investment has been prudently made. 
Unfortunately there is no _ universal 
agreement today that either theory of 
valuation is the only proper and equit- 
able one for use in regulation. On the 
theory that the prudent investment is the 
proper rate base, it is argued that re- 
serves are not necessary. Under the other 
theory it can be argued that a reserve 
adequate to cover the deduction for de- 
preciation is virtually imperative. 

This states the case from both view- 
points of the theory of valution, but there 
are shades of opinion or judgment which 
in effect lie between the extreme of 
straight-line depreciation reserves on the 
one hand, and the opposite extreme of no 
reserves whatever. In a matured and 
successful property it is possible that the 
profit-and-loss surplus may be built up 
to the point where, in effect, it serves the 
function of a reserve to protect the in- 
vestment, but in those circumstances it 
is also rather evident that the entire sur- 
plus is not properly available to protect 
the payments of interest and dividends 
in years of lean or deficient revenues (if 
such occur) unless’ the _ regulatory 
authorities hold to the investment theory 
of the rate base, as distinguished from 
the theory of cost new less depreciation. 

In closing I wish to draw attention 
again to the fundamental differences in 
plant, service and revenue conditions 
which sharply distinguish telephone utili 
ties, electric utilities and railroads from 
one another, not only as of any given 
time, but also at different stages of their 
growth and development. Perhaps in 
these differences may be found the jus 
tification for applying different theories 
of depreciation, in order best to serve 
the interests of the public and the in- 
vestors under all the circumstances at 
any given period. 


Of the total of about 31,000,000 tele- 
phones in the world, approximately 25,- 
000,000, or 80 per cent, can be connected 


with the Bell System. 
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Stromberg-Carlson Fit Out 
Walter Todd Yacht with Radto 


Inasmuch as a yacht is a home on the 
water, it is not hard to understand how 
the radio receiver has enjoyed an ever- 
increasing popularity as a part of yacht 
furnishings. Boats that are large enough 
to erect a good antenna, as a rule, are 
provided with exceptionally fine enter 


tainment, inasmuch as there are no ol 


) 
structions to shield the radio waves, and 
in sailing vessels there is none of the 
electrical disturbance which often makes 
reception difficult for the city dweller. 
The Stromberg-Carlson Telephone Man 
ufacturing Company has made more than 
the ordinary number of such marine 
installations. 

One of the newest is that which has 
been made in the 68-foot yacht of Walter 





} 


Stromberag-Carlson radio instal 


Todd of Rochester, New York. Mr 
Todd is Vice-President and General Man 
ager of the Todd Company of Rochester, 
known the world over as manufacturers 
of Todd protectographs and safety check 
paper. The yacht has accommodations 
for ten people, a crew of three and 
seven passengers. The Onaire II, as the 
yacht has been christened, is equipped 
with a Stromberg-Carlson No. 633 re- 
ceiver and phonograph equipment from 
our Stromberg-Carlson No. 744 instru 
ment in order that both radio and record 
reproduction may be had Space, of 
course, is always limited in a yacht, and 
everything must be made immovable in 
order that rough weather will not dis- 


turb the interior of the cabin. Conse- 


quently, the receiving set was built into 
the wall of the cabin, as shown in the 
illustration. The loud speaker is mount- 
ed with its face downward from the ceil- 
ing. The phonograph equipment is built 
into the other corner of the cabin, the 
wire from the magnetic pick-up running 
beneath the floor to the receiving set to 
give phonograph records electrical repro- 
duction 

The receiving set is battery operated, 
and runs off the vacht’s power plant. 
Being a sailing vessel, there is no motor 
noise to disturb radio reception, while 
the yacht is in motion. There are two 
kevs on the radio, one connecting it with 
the phonograph and the other cutting in 
a loud speaker, located on deck. A rather 





‘din cabin of Walter Todd yacht 


ingenious antenna arrangement has been 
made. The ordinary horizontal antenna, 
or one strung from the tops of the mast 
would be impracticable, inasmuch as sails 
are raised and lowered, and the wind 
causes the spars to sway back and forth. 
Consequently the aerial wire was run up 
through the center of the main spar. This 
spar being hollow for the passage of 
ropes to the mast head, allows an ideal 


+ 


vertical antenna to be had. 


The contract for the erection of a 
$75,000 structure for the Northwestern 
Bell Telephone company at Fort Madi- 
son, Iowa, has been let to the John Soller 


Construction company of Davenport. 
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SPECIALISTS, Operating independently and 
not interested in the purchase of properties, 
we are able to bring unbiased advice and 
skilled co-operation to your aid 


Our position enables us to offer well man- 
aged companies, permanent financing at 
attractive rates. We advise you to consult 
us and obtain definite terms before closing 
any new financing. There is no cost or ob- 
ligation in having a member of our organ- 
ization visit your plant to confer with you. 


R. F. DE VOE & CO, 


INCORPORATED 
120 BROADWAY, NEW YORK CITY 


Telephone: Recror 7280 
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Locating Faults in Cable 


Some Facts Not Generally Known Regarding the 
Testing of Cable for the Location of Faults 


Cable is coming into general use at an 
increasing rate and each year sees a 
larger percentage of the total wire milage 
in cables. 

To keep these cables free from trou- 
ble is a big job which requires a knowl- 
edge of many details which are little 
known except to those who have made a 
study of this work. 

Cable troubles consist mainly of shorts, 
crosses between pairs, grounds, and 
dampness or wet spots. 

At first all cable trouble was located 
with measuring instruments. However, 
it is impossible to measure and tell just 
where to cut into a cable to clear trou- 
ble in cables over 500 feet long and it 
takes an expert tester to do it in cables 
of much shorter length. 

Considering the above, it was only 
natural that some easier, surer and more 
simple method should be sought for. 

The induction method was next tried 
and found to be more simple and for the 
average worker easier to understand. 

By the induction method we mean put- 
ting a current out over a conductor and 
return by way of the fault and then inter- 
cepting the induction with an exploring 
coil. 

Note Fig. 1. The current passes from 
post 1 of the Cable Tester out over the 
conductor and returns by way of the 
fault. This current is of such a nature 
as to cause a fluctuating field around the 
conductor. Now anytime the exploring 
coil is held to the cable anywhere be- 
tween the instrument and the fault, a 
tone is heard. 

This looked in theory as though the 
problem had been solved. However, it 
was found in practice that the tone in a 
number of cases carried by the fault and 
could be heard beyond the fault, thus 
giving a false location. This being true, 
more often when locating wet spots than 
when locating metallic grounds. 

Note Fig. 2 and follow the arrows 

In this case the current passes from 


By CHRIS D. STEWART 


post 1 of the instrument out over the 
conductor and splits at the fault, some 
flowing back on the cable sheath and 
some ahead on the cable sheath out to a 
bond or bonds or other connection with 
the ground and back through the ground 
to the office ground and to the cable 
through a bond or other connection. 

In this case with an ordinary exploring 
coil the tone would be heard beyond the 
fault. An insulating joint in the cable 
sheath or a loop box or other opening in 
the cable sheath between the fault and 
the instrument would make this trouble 
impossible to locate. 

The next step was to make an explor- 
ing coil that would not pick up the tone 
on the sheath and would pick up the tone 
on the wire under test. 

This was done by putting a fish tale 
or “V” shape pole face on the exploring 
coil so that when the coil was held to the 
cable sheath, the center of the coil was 
always over the center of the cable re- 











CAME 
ARMOR 








CABLE TESTE 
¥ GROVNO 


Fig. 1 


T 
} 


FAULT ; 


CABELL WIRE 
UNDER TEST 





‘ 
EXPLORING COLL y, * | 


4NO RECE/VER 












gardless of the size of the cable. Note 
Fig. 3. The large cable is represented by 
the large circle and the small cable by 
the small one. In either case the lines of 
force set up by current on the sheath or 
armor, cut one-half the coil as much as 
the other and no current is generated in 
the coil. However, as no conductor goes 
exactly in the center of the cable due to 
the twist and spiral used in the make-up 
of cable, the field set up by the con- 
ductor would cut one side of the coil 
more than the other, thus generating a 
current and setting up a tone in the 
receiver. 

The fish tail pole face on this explor 
ing coil is a patented feature. 

It was found that even when using the 
patented coil in a number of cases espe- 
cially on wet spots, that tone could some- 
times be heard beyond the fault and it 
was discovered that the current escaped 
to the messenger by means of metal 
rings, clips and other connections and 
gave false tests. 

To eliminate this, the coil 
was held directly under the 





Fig. 3 
cable. Note Fig. 4 

Now we have neutralized 
the tone on the sheath and 
the messenger as each cut 
the coil in a neutral plane 
Note, however, that the field 
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the onductor cuts one 


thus 


around 
the 


set 
side of 


setting up a tone 


up 


coil more than other, 


The only thing left to cause the tone 


to go by is the capacity of the wire un- 
der test. It can readily be seen that this 
would have no effect only in cases of 
high resistance trouble. 

To offset this carry-by, the sender is 
so arranged as to cause a large voltage 


drop at the fault even though the resist 
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A new method of locating wet 
with the apparatus having the above fea- 


tures is outlined in the following: 


spots 


\ study of water trouble in cables 
showed that the battery flowing out over 
conductor and through the water lowered 
the resistance of the fault. 

The usual procedure has been to dis 
the 
apparatus and connect the Cable Tester. 
this was done the battery 
flowing through the 


connect the pair from switchboard 


As soon as 


would stop water 


pe 41 


Therefore, if the current can be kept 
flowing while the Cable Tester is con- 
nected, the resistance of the trouble will 
kept 
located. 

This can be done by making the con- 


be low and will be more easily 


nections as shown in Fig. 5. 

The voltage of the battery should be 
between 24 and 30 volts. The choke coil 
may have any resistance as long as it will 
choke the Cable Tester that 
it will not flow back into the battery. A 


current so 


tance of the fault is high 


and the resistance of the fault would Tinger coil or relay coil will be O. K. for 


start at once to increase until in a short 


sistance it is 


ends of 


In cases of very high re 
this purpose. 

If the Cable is nota “STEW- 
ART” it should have a high non-induc- 


in series with the trouble 


advisable to try from both the 


Tester 


cable where possible. time it would be too high to locate. 





tive resistance 
and connected between “A” and the 
ont sender. This to keep from shorting the 
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(Continued on page 42) 
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THE “STEWART” CABLE TESTER | 


will save its cost clearing the first 
case of trouble. 


The patented exploring coil makes its use 
simple so that any telephone man can use it. 
It does not take a cable expert. 


Having two vibrators connected to a two- 
point switch, makes it more reliable in getting 
away from disturbing noises. 


Will not noise up the working pairs when 
locating wet spots. 


The only Cable Tester of this type that is 
reliable for locating wet spots and moisture is 
the most troublesome of all cable faults. 


The patented exploring coil will no doubt 
make your old Cable Tester more efficient. 


Also, lineman’s Test Sets, that tell which 
way and how far trouble is from tester with- 
out opening the line, Direct Reading Test Cab- 
inets, and Detecto-Meters. 


STEWART BROTHERS 


OTTAWA, ILL. 





Sent on Trial 
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Ramblings 








By J.A.S. 


H. B. Gash is a very progressive tele- 
phone operator over at Avon, Illinois 
His nest egg hatched and the brood has 
increased until he is “sitting pretty” is 
what the street would say. But he had 
his struggles, and his wife with him, and 
it is interesting to hear him explain some 
of his experiences. Says he, “You're the 
Engineer man, are you?” We modestly 
admitted as much. “Well,” he continued, 
“you have lots of good articles in your 
publication—(he did not mean his con- 
tribution to the October number )—and I 
wish more linemen would tell their ex- 
periences than they do; and others, too, 
for that matter.” What kind? we asked. 
“Well, while working in Colorado, one 
of the boys was called to repair a phone 
on a farm line. When the work was 
completed the farmer asked the repair- 
man what the trouble was. ‘Oh, only a 
fuse blown out last night.’ The farmer 
comes right back and says ‘I was telling 
“Sary” last night that the wind was 
blowing something awful, but did not 
think it would blow the fuses out of a 
telephone.’ ’ 

® * * 

L. W. Scherer, president of the Okla- 
homa Utilities Association, and general 
manager of the United Telephone Corpor- 
ation with headquarters at Watonga, 
Oklahoma, was a visitor to the Missouri 
convention at Kansas City November 13, 
and came to Chicago on the 14th to 
transact business here. Mr. Scherer re- 
ports considerable construction in_ his 
section; he stated his company had 
erected some twenty miles of toll lines 
this year. Some of the properties taken 
over by Mr. Scherer’s company were in 
very bad condition, and he reports that 
it will take another year to bring them 
up to a standard that will enable them to 
give the service they desire 

* * * 

Houck McHenry and R. W. Hedrick, 
president and secretary, respectively, of 
the Missouri Telephone Association came 
to Chicago, took in the banquet and en- 
tertainment, and resolved straightway to 
put on a show that would surpass Chi- 
cago and all others for years to come 
How they succeeded financially we do not 
know. But the aggregation of pretty 
talent displayed at the Missouri conven- 
tion at Kansas City would put to envy 
the beauty contests at Atlantic City an- 
nually. How they did it, we do not know. 
But the entertaining features were com 
mented on by those who attended as un 
usual. Order your banquet tickets now 
for the next annual Missouri convention. 
boys, for if it beats this year’s, there will 


be a short r f pasteboards 
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TELEPHONE ENGINEER acknowledges 
receipt of an invitation by the United 
States Government to attend a general 
conference held in Washington, for the 
purpose of considering a simplification of 
pocket knives. 
of the Pine Box Whittlers’ Club, se 
prevalent throughout the South. There 


This is probably the work 


has always been a rivalry between the 
professional and the amateur whittler as 
to the best sizes in pocket knives, and 
now the government steps in and plans 
to decide for them. The Republican 
party has decreed that the farmer is en 
titled to legislation, and we want to say 
right here that the whittler and the dirt 
farmer is in no way connected and that 
if they think that by throwing out this 
sop to the South they can appease the 
latter they are off their nut. And we 
want to also state that when the govern- 
ment undertakes to regulate the size of 
dice our application for crap inspector 
will be filed 

The Suttle Equipment company had ex- 
hibits at both the Illinois and Missouri 
conventions. This concern has been mak- 
ing almost phenomenal strides in the up 
building of a sales organization the past 
Under the guidance of 
Crank 


shaw, sales manager, its growth has in- 


year or two 
S. P. Hull, president, and J. F. 


creased several hundred per cent. New 
lines are now being carried and almost 
anything in the telephone line, either 
used or new, can be supplied from their 
warehouses at Lawrenceville, Ill. They 
issue a monthly price list bulletin of 
some fifty pages, listing items and giv- 
ing prices. Their exhibits attracted con- 
siderable attention 


* < * 


Shadows as well as sunshine fall upon 
us; fortunate indeed is he’'who can hold 
back the bitter tears of sorrow when 
tragedy stalks in. <A. B. Chance, Sr., 
of Centralia, Mo., 
stantly killed November 18, while bur 


whose son was in- 


dened with sorrow has that eternal faith 
in the herafter which sustains him in his 
present grief. Buford Chance was a 
great source of comfort to his father, 
whose hopes were built up around his 
two sons, and was an exemplary young 
\nd like 


other men who strive to live under the 


executive with a bright future. 


guidance of divine inspiration, Buford’s 
father bears the burden as one who sub- 
mits to the will of Him from whom we 
have learned that “man proposes, God 
disposes.” The whole industry extends 
condolence to the Chance families. 


* K * 


Our old friend, J. H. Welker, who 
hails from the city of former President 
McKinley, sent us recently a box of anti 
Jewish necessities from certain sections 

While not exactly 


a “hot dog” it was about the _ hottest 


of the swine family. 
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package of parcel post we have received 
in many days. E. C. Lewis, pioneer tele- 
phone salesman, and who poses as a farm 
expert, especially that part which pertains 
to the culinary art on the farm was called 
in and after sampling generously of the 
repast, was asked if it was not fine; “fine 


H—1,” he says: “it’s perfect.” 


B. Y. Chambers has been made as- 
sistant manager of the Central Ohio Tele- 
phone Corporation, with headquarters at 
Mt. Gilead, Ohio. Chambers is a product 
of the sunny south. Back in 1912-15 he 
was with the Central Home Telephone 
Co. at Providence, Ky., where we first 
made his acquaintance. The passing of 
that concern into other hands made nec- 
essary the removal of Mr. Chambers, and 
we again find him moving north. The 
writer believes in Chambers and con- 
gratulates the Ohio Central 


* K 


Evidently the people of Cookeville, 
Tenn., think a great deal of S. Hayden 
Young, who has served as secretary of 
the Gainesboro Telephone Company for 
twenty-eight years. He was tendered a 
banquet and presented with a token of 
esteem by the employes and the town in 
general. “Such recognition must be de- 
served.” We'd like to shake the hand of 
Mr. Young. If, after serving the people 
as secretary of a telephone company that 
long he still has their good will, he must 
be a dandy good fellow. 


Locating Faults in Cable 
(Continued from page 40) 

This method of connection will keep 
battery flowing through the trouble and 
keep the resistance low, and the trouble 
more easily located. 

Fig. 6 shows cut of a complete instru- 
ment having all the features mentioned in 
the above article. 

In the near future the writer will give 
a complete explanation of the application 
of the above Cable Tester in locating 
faults in cable buried in the ground. 

The location of this trouble cannot be 
accomplished without the use of a good 
cable tester. 

As considerable cable has been in- 
stalled in this way any company having 
cable buried in the ground may get a 


helpful idea or two by watching for the 
article. 

Anyone desiring further information in 
regard to the complete instrument or the 
patented exploring Coil, may obtain same 
by writing Stewart Brothers, Ottawa, IIL. 

The city of Denver the other day in- 
stalled its 85,000th telephone. 


»f 


On January 1, 1928, the Dominion 
Canada had 1,265,869 telephones 











De 





December, 1928 TELEPHONE ENGINEER 43 


AMERICAN CROSSARM & CONDUIT CO. Mensisctorers en CROCE ARIS — Ft — eee ee 
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Bell Cedar Poles 


Piling & Ties 
Western Red - Northern White 


Creosote Butt Treating—Any Specification 
Guaranteed NW. E. L. A, W.R.C.A, WN. W. CA. Grades 


Treating Plants and Concentrating Yards 


Minnesota Transfer, Minn., Newport, Wash. 
Other Concentrating fast at British Columbia 


There Are No Better Poles Than Those Produced by 
rot py det Bir nese Baal BELL LUMBER COMPANY 
Security Building Minneapolis, Mirn. 


Quality poles since 1882 assures you of guar- Long Distance Phone Atlantic 2304 


anteed stock and satisfactory dealings. Let 
us quote you prices. 
Northern and Western Cedar 
With or without butt treatment 


NAUGLE POLE & TIE COMPANY 
59 East Madison Street, Chicago 


Branches: New York, Columbus, Kansas City, Spokane 
Vancouver, Boston Yards: *Minneapolis, *Pinconning, 


Mich.; *Spokane, *Sand Point, Ida.; Vancouver, B. C. 


*Butt-treatment plants and Pentrex incising machines. Northern White Western Red 


Plain or Treated Butts 
Prompt Shipment from 


Minneapolis Yard. 
T. M. Partridge Lumber Co. 
Minneapolis, Minn. 
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MacGillis & Gibbs Co. 
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Every Need Milwaukee, Wisconsin 
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Troy, Ohio, Acts as Host to 
District Telephone Convention 


Over in Ohio is to be found some of 
the best telephone men in the country; 
and where you find good telephone men 
you find good telephone’ exchanges. 
They go hand in hand. 

* * * 

November 3rd J. Warren Safford of 
the Troy, Ohio, Telephone Company was 
host to the third district conference of 
the Ohio Telephone Independent Associa- 
tion. When we speak of Safford we 
mean also his efficient group of employees, 
without which he could not give the 
excellent service he is reported to be 
giving 

xk * x 

We have always envied the people of 
Ohio; they seem to have everything plus 
From the train window and from the 
highways we have noted the pleasant sur- 
roundings of the inhabitants of this state. 
In the telephone business here the slogan: 
“Building for the Future” is exemplified. 
Especially is this so in Troy 

: 2 

At this district meeting some eighty 
members and guests registered and were 
entertained by the Troy Telephone Com- 
pany at a luncheon at the Troy Country 
club prior to the meeting in the after- 


noon. 


Coleman Allen, secretary of the Troy 
Telephone Company, welcomed the guests 
to Troy on behalf of his company, and 
Mayor Stokes extended a further wel 
come on behalf of the city, pointing out 
its many industries, etc. E. G. Miller of 
Warren, Ohio, responded on behalf of 


the association 


J. Warren Safford, president of the 
Ohio Independent Telephone Association, 
and president of the Troy Telephone 
Company, gave an outline of the activi- 
ties of the state association and the needs 
of the telephone industry in his state. He 
stressed the questions of rights on high- 
ways and legislative questions. He cov 
ered many questions of interest to the 
industry, and discussions followed which 
prolonged the session until well in the 


afternoon. 


During the day the members and guests 
took advantage of the invitation to 
inspect the telephone plant and were 
delighted with the progress shown by 
this company. Mr. Safford and his staff 
were the recipients of many words of 


commendation. 


Simplex Pipe Pushing Jacks Prove Effective 


Pushing water or gas pipe, or pipe for 
electrical service or for oil heating sup- 
ply, under paved streets or alleys, or 
under gardens or lawns, irrespective of 
temperature conditions, is a practical and 


modern development. 


The pipe is gripped by jaws in the cen 

















ter of the jack illustrated, and one or 
two men operating each of the two levers, 
cause the pipe to be pushed through the 
ground powerfully and accurately. 

These Simplex Jacks are built in two 
sizes—the No. 332 for pushing pipe of 
¥, in. to 2 ins. in diameter—and the 
No. 334 for pushing pipe of 2 ins. to 
4 ins. in diameter—a feature being that 
each size of pipe requires a set of jaws 
to conform to the size of pipe, and by 
which the crushing or distorting of the 
pipe is avoided 

Laboratory and practical service tests 
have governed every detail of construc 


tion and operation, and the materials 


used and their design are co-ordinated 
for the single purpose of producing sery- 
ice and longevity, and which has made 
necessary the liberal use of alloy steels 


and their heat treatment and hardening. 


The average time required to push a 
3} in. pipe through 25 ins. of solid soil 
is between 5 and 6 minutes, using two 
men on each of the 2 levers—or approx! 
mately 23 man minutes, which time also 
includes resetting the pushing or travel- 


ing portion of the jack 

















l‘iew of the No. 334 Simplex in opera- 


tion pushing a section of 3 in. pipe 


Bulletins descriptive, or moving picture 
reels illustrative of the Simplex Pipe 
Pushing Jacks in action, may be ob- 
tained from Messrs. Templeton, Kenly & 
Co., Ltd., Chicago, who are the sole 
manufacturers of the Simplex Jacks, or 
from the 66 branch offices of the Gray- 
bar Electric Company, Inc 

For foreign service, descriptive bulle- 
tins in several languages may be ob- 
tained trom the International Standard 
Electric Corporation, 67 Broad Street, 
New York, the 
Works at Philadelphia, or the Equip- 


ment and Engineering Co., Ltd., in Lon- 


Baldwin Locomotive 


don—and, in Canada, from the Northern 


Electric Co., Ltd. 














opentng J ”? this 
Pushing Jack 
limited to the 


} 


between the side- 


md the curbing, 
5 feet (a com- 
conditi ), vet 
Simplex Pipe 
Pushing Jaci was 


operated without any 
dificult and at a 


saving over 
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Fully TELERING 


Guaranteed 


THE SUPER FREQUENCY CHANGER 


For All Telephone Ringing Purposes in Any Capacity from a 
P. B. X. to the Largest Central Office 


Directly Converts 60 Cycle Lighting Current to 20 Cycle 
Ringing Current 


DOES NOT INTERFERE WITH RADIO RECEPTION 


Simple Will Not Puncture Cable Insulation 
Low First Cost Will Not Break Down Key Insulation 
Self-Starting Keeps Ringing Leads Out of Cables 
Self-Contained Eliminates C. O. Distributing Equipment 
Ideal Wave Form for P. B. X. Ringing 

Negligible Upkeep Short-Circuiting Is Harmless 


No Parts to Renew Will Not “Noise” Cables 
FIRST COST IS PRACTICALLY THE ONLY COST 


INSTALL IT—THEN FORGET IT 
IT PAYS FOR ITSELF 





Price $40.00 Complete 
F. O. B. Elyria 
Sold by the Leading Supply Houses 


Size: 12” x 9” x 5” Manufactured by 


ONE REED! THE COLSON COMPANY 


ONE CONTACT! Elyria, Ohio 





Established 1885 














“REBUILT’’ TELEPHONE APPARATUS and exchange equipment saves 
you 3@ to 50 per cent without sacrificing quality or efficiency. 

8W ITCH BOARDS—Telephones—Apparatus—Protection Equipment—Cable 
—Everything you need for the installation and operation of a complete 
sxchange—Magneto or Central Energy—of the best and most reputable 
manufacturers. 

Feurteen years’ successful operation of our rebuilt equipment department 
puts it past the experimental stage. Quality and price will make you « 
permanent customer. Better investigate. 


DRAKE’S RADIO CYCLOPEDIA 
By HAROLD P. MANLY 


4 Complete and Non-technical Reference 
Work, covering nearly 1700 subjects 
arranged alphabetically, including in- 
structions for building, operating and 











BARGAIN BU LLETIN NO. 78 FREE testing receivers, power units and ra- 
Address “REBUILT” EQUIPMENT DEPARTMENT diophone equipment. Arranged for use 
Premier Electrie Company 1800-4 Grace St. Chieage, II. by set builders and designers, service 


and repair men, dealers and salesmen, 
experimenters and students, set owners 
and operators. 871 Pages. Size 6x9”. 
985 Illustrations, Circuit Diagrama, 























Wi D P ° . Constructional Layouts and Graphic 
oe rr Lo Investigate Our Centralized Accounting Gerves, All taae eupesialae tae Te 
N Plan book. Bound in Art Buckram. Stamped 
RTA) Two C WD melietbacis va oe J 
VAY, This monthly Audit will save you lots of 2 SWS CHEE SUES ocees 96.00 
- money and give you important information Send Order Direct to 
that you should have about your business— 
the best of all business, if properly managed. 


<a TELEPHONE ENGINEER 
\geer 4BOWDLE ACCOUNTING SYSTEM 236 N. Clark St., Chicago, Il. 























“Know where you sted” = CERRO GORDO ILLINOIS 
TAPES 
SUPERIOR ; 
Black and Gray Black and Gray Safest ee 
maa — Soundest — 


Highest in Quality 





Meet All Specifications | Most Pr ofitable 


No. 6 to specify and buy 


STANDARD 
TELEPHONE CABLES 


STANDARD UNDERGROUND CABLE CO 
Division of General Cable Corporation 
PITTSBURGH, PA 


. i LINE 
STORM KING HARDWARE 
Telephone Batteries HOT GALVANIZED 
American Steel & Wire Co.’s Perfected Extra Galvanized 
B. tron Wire and Steel Strands 


Fir Cross Arms—Pins—Brackets—Cedar Poles 
Bare and Insulated Copper and Iron Wires 


A. J. JOHNSON ELECTRIC COMPANY 


TELEPHONE SUPPLIES : 
217 No. Desplaines Stree CHICAGO, ILL. | Sos 4 
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MORE ABOUT STORING POLES 

In connection with discussion of keep- 
ing poles free from decay while in 
storage which has been carried on in our 
last two numbers, we have the following 
letter from Mr. J. P. Wentling, director 
of research of the Western Red Cedar 
\ssociation : 

“On page 38 of your October issue | 
notice that some users of cedar poles are 
calling for help. In case they are still 
in need of assistance I want to suggest 
that you: pass on to them the following 
information. 

Every pole yard should be kept per- 
fectly clear and clean of all scrap wood, 
whether decayed or not; all poles placed 
on skids that have been thoroughly 
painted with hot creosote, the skids sup- 
ported on concrete pillars at least two 
feet high—three feet is better. Old rail- 
road rails are preferable to wooden 
skids. In case poles are piled for any 
length of time they should be separated 
by “two by four” or “four by four” 
stickers that have been painted with hot 
creosote. The idea is to keep cedar poles 
free from each other as much as possi- 
ble and sufficiently high from the ground 
to allow free circulation of air around 
each pole. 

Decay is caused by a fungus disease 
and may be transmitted from pole to pole 
or poles may become infected from rotten 


timber lying around in the storage yard 


30 YEARS CREOSOTED POLE 
EXPERIENCE 

Some thirty-one years ago, on October 
4, 1897, to be exact, the A. T. and T. 
Company issued invitations to the open- 
ing ceremonies of its new Washington- 
Norfolk line. Those in attendance at the 
gathering, in addition to marveling at 
long distance telephony, were likewise 
interested in the experimental features of 
the line. About 10,000 of the poles and 
guy stubs had been creosoted to reduce 
the possibilities of deterioration. This 
practice was an innovation, as was the 
fact that most of the poles were sawed 
square. Further, creosoted cross-arms 
were employed for the first time in this 
line. 

Since this work was a departure from 
the usual, a representative of the A. T. 
ind T. Company followed each stage ot 
the work to make sure that specifications 


were scrupulously followed The creo 





Pies 
Bids 
Spit oc} 
tested 
ete pints 
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sote was continually examined for qual- 
ity, while oil and pole breaking tests were 
periodically made. 

The poles being creosoted were of a 
variety now rather scarce—the strong 








SAND: 


ELECTRIC CO? 


A Merry 
Christmas anda 
Happy 
New Vear is our 
sincere wish for 


pou. 


Sands Electric Co. 
Rrorth Chicago, Fil. 











longleaf pine, which has thin sapwood 
and a large percentage of heartwood. 
Since square sawing eliminated most of 
the sapwood, timber of the greatest 
strength for its size was left for use. 
The poles were then treated with creosote 
by the full-cell process. This treatment 
required an absorption of not less than 
12 pounds of dead oil of coal tar per 
cubic foot of timber 

At the time of construction it was 
planned to place only six cross-arms on 
the poles. Later, due to the growth of 
telephone business in the South, this 
figure has been increased in some cases. 
Still further growth has led to the use 
of cable in the sections north of Peters- 
burg, Va., and that will permit reducing 
the load in that section. 

Since the inauguration of the Washing- 
ton-Norfolk line, representative sections 
of the line have been inspected several 


times to determine whether the condi 


46 











tion of the poles warrants general re 
placement. Such an examination took 
place in 1903 but only the slightest im 
pairment was found. In 1908 he first 
regular maintenance inspection of the 
line was made, but only a few poles were 
removed on account of decay 

Additional inspections were made in 
1914, 1919, 1923 and 1925. The latest 
was undertaken during 1927. This in- 
spection disclosed that a large percentage 
of the poles have retained their original 
dimensions and that the wood fibre is 
still firm and sound after some thirty 
years of exposure to the weather. Ex- 
cept for a loss of part of the preserva- 
tive, which tends to drain from the top to 
the bottom of the pole, they are in prac- 
tically the same condition as when placed. 
\ few of the poles have decayed at the 
top where, in the original construction, 
it was necessary to cut off a section of 
the top in grading the line, thus expos- 
ing some of the untreated portion in the 
center. 

Long Lines Department has made a de- 
tailed study of groups of these poles in 
typical sections of the line in order to 
keep a record of their durability and of 
changes in their condition. In 1914, for 
example, some 1,600 poles were given a 
thorough study A second Ins pe ction of 
the test sections was completed in 1923, 
but resistance to decay was still marked. 

A pole-to pole inspection, beginning at 
Norfolk and extending westwards 
towards Petersburg, was made in 1927 
A large number of changes due to high 
Way construction were found necessary 
It is interesting to note, however, that in 
nearly all cases the poles removed to 
make room for the new roads were found 
to be in sufficiently good condition to 
warrant re-use at other poimts Because 
of the small amount of deterioration dis 
covered, it was not felt necessary to make 
an inspection of other poles 

Since 1923, the department has twice 
considered making a pole-to-pole inspec 
tion of the entire line. But the results 
of trial inspections made on short sec 
tions have indicated that in general, not 
enough dterioration has occurred to jus- 
tify such an undertaking. Thus, after 
thirty years of life, the line is still in 
excellent condition. And, to judge by 
the present state of most t the poles, 
they should average at least another ten 
vears of usefulness Long Lines, 


()ctober. 1928. 
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HOLTZER-CABOT 


Magneto - Ringing - Motor - Generators 
ALWAYS DEPENDABLE 
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These units effectively replace all old-fashioned hand 
and battery ringing methods. Extreme simplicity of opera- 
tion and low cost offer advantages over all other devices. 


The right flame 
for any 


installation work 


Cuts operating expenses by eliminating expensive and 


troublesome battery equipment. 


Make possible a swift, sure, carefree service that pleases 
both subscriber and operating company as well. 


Can be supplied for any voltage or special current. A 


thorough test will convince you. 


Complete data and specifications on request. 


HOLTZER-CABOT ELECTRIC CO. 


125 Amory Street, 6161 So. State State, 
Boston, Mass. Chicago, IIl. 


Prest-O-Lite equipment of- 
fers a wide variety of flames. 
From a wide brush flame for 
emeeenenmeatniiiaiiadias general soldering and heat- 
setnnnneianmnnneneenniiiaheesiasiadisldasianiaadiaiaamannidaiaaiiini ing to a small sharply defined 
flame for making delicate 
connections. 


There is a Prest-O-Lite Torch 
for every brazing, soldering or 
heating purpose. Telephone com- 
panies everywhere use Prest-O- 
Lite equipment for lineman’s 
work and in the shop as well. 
Most of the larger utilities have 
standardized on Prest-O-Lite. 


Ask the Prest-O-Lite dis- 
tributor about this equipment 
or write us direct for complete 
information. 

















THE PREST-O-LITE COMPANY, INC. 
Unit of Union Carbide & Carbon Corporation 


@rapo Ont sleet storm....Miles of line 


? down.... Wire stocks inad- . ; ' 
Galvanized * equate .... Rush shipments New York Indianapolis Chicago San Francisco 
Prod imperative.... Then look to Jobbers in Conaiis: FuanSiaie Comgney 
roducts of @rapo Galvanized Wire and of Canada, Ltd., Toronto, Ontario 
Cxa Strand .... You can depend upon 


e them in every emergency....and 
Telephone and they, in turn, can depend upon 


Telegraph Wire us....for they know from experi- 
ence that RUSH orders received by 


woo us in the morning are shipped 
Steel Strand before night... 


CO ue 
he" GAS 





Indiana Steel and Wire Company 
Muncie, Indiana. U.S.A. 
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Indiana Telephone Men Hold One 
Day Meeting at Fort Wayne 


Approximately two hundred and 
twenty persons were in attendance at the 
annual one-day convention of the North- 
eastern Indiana Telephone association, 
held November 22, at the chamber of 
commerce. Seventy-five telephone ex- 
changes were represented at the gather- 
ing, which included not only officials but 
also operators. 

The Northeastern Indiana Telephone 
association is part of the Indiana Tele- 
phone association and includes exchanges 
in Lagrange, Steuben, Noble, DeKalb, 
Whitley, Allen, Huntington, Wells, 
Adams, Grant, Blackford and Jay coun- 
ties. 

A joint session of both executives and 
operators was held in the forenoon at 
the chamber of commerce. The meeting 
was called to order by P. J. Maloney, 
president of the association. 

Charles J. Steiss, civic secretary of the 
Fort Wayne chamber of commerce, in 
the absence of Frank Bohn, president and 
general manager of The Home Telephone 
& Telegraph Company, Fort Wayne, ex- 
tended the welcome of the community to 
the visitors, outlining to them some of 
the civic aspects of Fort Wayne and its 
many industrial advantages. 

Talks were given by Roscoe Pontius, 
auditor of the Rochester Telephone Com- 
pany, Rochester, on the subject of, “Plant 
Accounting for the Small Exchange” and 
by Henry A. Barnhart, president of the 
Indiana Telephone association, on the sub- 
ject, “Ad Libitum.” Following was a 
demonstration of the prone _ pressure 
method of artificial respiration by L. A. 
Schwan, secretary of the Y. M. C. A,, 
with F. X. Staub, President of the Fort 
Wayne Safety Council and Equipment 
Engineer for the Home Telephone and 
Telegraph Company. 

At noon, luncheon was served at the 
chamber. Music was provided during 
the meal by the Home Telephone Ath- 
letic association orchestra. 

In the afternoon the executives met at 
the chamber of commerce and the opera- 
tors at the Anthony exchange of the 
Home Telephone and Telegraph Com- 
pany. 

At the executives’ meeting, W. H. 
Beck, secretary-treasurer of the Indiana 
Telephone association, delivered an in- 
formal address given by William Neeb, 
collection supervisor of the Home Tele- 
phone and Telegraph Company, on the 
subject of “Centralized Revenue <Ac- 
counting and Collecting.” Frank Baker, 
operating engineer of the Home Tele- 


phone Company, then gave a talk on, 


“Centralized Maintenance and _ Installa- 


tion.” Following was a round-table dis- 
cussion. 

Miss Pauline Wolfe, traveling in- 
structress for the Home Telephone & 
Telegraph Company, presided at the 
operators’ meeting. (Questions were asked 
and answers given on the general sub- 
ject of “New Toll Operating Practice.” 


Dakota County Seat Now Has 


Telephone Service 

Selle Fourche, S. D.—Special: Camp 
Crook and Buffalo, S. D., and Baker, 
Mont., long have been without connection 
with the outside world by telephone, but 
now are in direct communication with 
the rest of the world, according to E. V. 
Cooper, manager of the Lead-Deadwood 
branch. 

In spite of the fact that Buffalo is the 
county seat of Harding county, it has 
been without telephone communication 
with the outside world until now. 


F. A. Bowdle Is Recovering from 
Illness 

KF. A. Bowdle, of Cerro Gordo, IIL, 
manager of the Inter-County Telephone 
company, and also the Bowdle Account- 
ing System, has been confined to his home 
for the past several weeks. He suffered 
an attack while attending the National 
convention, but was able to go home and 
has been in bed most of the time since 
that time. He is again able to be out but 
is very weak and will probably not take 
up active duties for some time. In the 
meantime, his efficient force is taking 
care of his work for him. 


Standard Undeground Cable Co. 
Issues New Catalog 


The Standard Underground Cable Co., 
Pittsburgh, Pa., has just issued its new 
“Junction Box Catalog,” showing in de 
tail the different types of junction boxes 
for all uses. Diagrams are shown, illus 
trating how the boxes are placed and the 
cable connections. This is a 76-page 
booklet and very replete with informa- 
tion. Yours is now ready for you by 
addressing the above named company. 


Install New Exchange 
Pataskala, O—The Ohio Central Tele- 
phone Corporation, which recently pur- 
chased the stock of the Pataskala Farm- 
ers’ Telephone Co., 
switchboard in the Pataskala exchange, 
through which more than 600 telephones 


is installing a new 


will be operated. 
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Automatic Cutover at New 
Haven, Indiana 
On Thursday, November 15, at mid- 
night, a new automatic telephone system 
for the New Haven Exchange of the 
Home Telephone and Telegraph Com- 
pany was cut into service. 

The cutover required only thirty-six 
seconds. 

No single misfortune marred the cut- 
over. When finally the Thursday eve- 
ning trafic died and the manual board 
was free, the insulating strips were pulled 
from the automatic switches and the 
cables to the manual board were cut. 
Immediately the many New Haven sub- 
scribers, who apparently had been sitting 
up for just that reason, began to dial 
numbers and the automatic switches 
switched the calls through to completion. 

Preparatory to the cutover every tele- 
phone in the New Haven area was 
changed, many of the subscribers taking 
handsets, new copper wire was strung on 
the rural lines, and new cables were in- 
stalled in the town—all to bring the sub- 
scribers’ equipment and the outside plant 
up to a standard comparable to that of 
the central office. 


Highway Trailer Company Issues 
New Catalogue 

The Highway Trailer Company, Ed- 
gerton, Wisconsin, has just issued a new 
catalogue describing the Highway Earth 
Boring equipment manufactured by that 
The catalogue describes only 
the above units and shows operation with 


concern 


truck and tractor mounted, and is very in- 
structive. 

This catalogue should be in the files 
of those interested in labor saving de- 
vices and those who are doing construc- 
tion work. It is yours for asking. 

Write the Public Utilities Division of 
above Company for same. 


An election has been called at Med- 
ford, Okla., for December 17, to vote on 
a proposed extension for 25 years of the 
franchise there held by the Medford 


Rural Telephone Company 





Millions of Everstick 
Anchors 


0 are in satis- 


factory serv- 
ice. Do you 
not think this 
convincing ? 


Order Ever- 
sticks through 
— your jobber. 
EXPANDED 


THE EVERSTICK ANCHOR CO. 


Saint Louis, Missouri 
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Findlay Phone System Normal PEARL LIFE-TIME 
Findlay, O.—The Ohio Bell Telephone DROP WIRE BRACKETS 


y T Save time,labor 
y () Co. has just completed repair work made 


and waste 
nootandgtaheatie 
SS b slee sto Oo Ss screw-hooksan 
necessary by the eet storm { last etenas ane eanaaiio ane 














Youth is not a time of ife—wU ts a : : indest 
, S ig ‘indlay was hardest hit of any ndestructible. Standard 

state of mind tt ft a matter of pring. | il lest hit of an 2 groove porcelain. Stocked by telephone manu- 
be wad Iwo me ubble knec city in this section, telephone men said. facturers. 
ype creeks, ree lips ane supple Buees, : P WM. H. PEARL ©O., Indianapolis 
it is a temper of the will, a quality of It was necessary to virtually rebuild 
ots: gr agpegy Bee cele ms — rural lines out of the city 

wns; wis a pvresnness yt the deep or - 
© , . The Finlay system is practically new Send for free sample and 
spring s of life . Pe " prices on 

Youth means a te miperament 7 pre- as a result of the storm,” said Manager UNIVERS A I 
dominance of courage ove timidity, Charles Sucher. DROP WIRE 
of the appetite of adventure over love Cost of the repair work was $130,000. 


INSULATORS 


of ease. This often exists in a man of 














fifty more than in a boy of twenty ie gt cates Universal Specialty 
Vobody grows old by merely living WANTED—lowa man wants short 711 Poplar St, Terre Haute, 
a number of years; people grow old time jobs repairing switchboards, etc. 
] . seprtt » tho lo . “ . . . 
only by deserting their tdeals. Years Reliable references. Geo. Bishton, Box 





wrinkle the skin, but to give up en- 
thusiasm wrinkles the soul. Worry, 
doubt, self-distrust, fear and despau 


645, Cedar Rapids, Iowa. 


Get your 
Telephone Repair Work 


these are the long, long years that 100 Kellogg Common Battery inde- 
bow the head and turn the growing structible desk stands and No. 259 done at the old reliable 
a‘ : pin ey ee steel signalling boxes with W. E. No. Telephone Repair Shop 

. Meaosenn Pra se h, a cf i > ee 20 induction coil in signalling set at SUTTLE EQUIPMENT Co. 
. yin oeag ben secs of the pra : $7.00. 200 W. E. No. 58 A Protectors LAWRENCEVILLE, ILL. 











and the starlike things and thoughts, at 60c TELEPHONE ENGINEER, 
the undaunted challenge of events, the 192 N. Clark St., Chicago, Ill. e 
unfailing childlike appetite for what 
next, and the joy.and the game of life. 
You are as young as your faith, as FOR SALE = 
old as your doubt; as young as your nee Ont ce he 4 Jhe Comfortable 


confidence, as old as —_ fear; as Kellogg 50 line magneto switchboard with Great a lietiaee 


young as your hope, as old as your 30 lines equipt @ $125.00. W. E. No. 14 
despair. C terminals, 16 pair, less stub @ $4.00. 3 Hotel 
In the central place of vour heart inch strain insulators $4.00 per 100. Cook . 2 = © & on. \ ef @/ 


‘ , B7 protectors @ 40c. 

there is a wireless station; so long as 

it receives messages of beauty, hope, TELEPHONE REPAIR SHOP 

cheer, courage, grandeur and power 6966 Ravenswood Avenue 

from the earth, from men and from Chicago, IIlinois 

the Infinite, so long are you young. 
When the wires are all down and all 

the central place of your heart is cov- 

ered with the snows of pessimism and \. 

the ice of cynicism, then are you pany Fy aN REMOVABLE 

groun old indeed, and may God have ORIFICE < 

mercy on your soul, . 


m. 


AUTOMATIC CLEANING 
NEEDLE 

























WIRE SPRINGEE 
COOL HANDLE HOT POINT 


RECONSTRUCTED EQUIPMENT : CHILL 


Kellogg No. 37 1-M F. Swhbd. cord 





LARGE 


Ckt. condensers @ $ GENERATING 
Kellogg Dean Stromberg or Auto SPACE 
sle« M. F yndensers 4 30 J ~ 
x. = : . eee RAVELERS select the 
legs, Dean, Stromberg 90 18 GUAGE . z : 
“Elec. '2-M. F. conden: ' 3 An ag Great Northern for its won- 
Kellogg No. 742 C. B. Steel hotel sets WELDED . . ‘Es ; 
with straight line or 16-33-50 or BOTTOM derful location in Chicago’s 
66 cycle ringers equipped with Ind = 99 v 
oil Booster Ckt. @ 6.75 ‘“‘loop”’. They return because 
Western Elec. No. 1333 C. B. Steel FEED PIPE ~ 
hotel set with Straight line or 16- WITH WICK the large comfortable rooms, 
33-50 or 66 cycle ringers equippec / . S 
with Booster ind. and W. E. Trans. — __ AUTOMATIC “ homelike environment, atten- 
& Rex a 6.49 PUMP INSIDE ° . 
otis Sate tome sini wal TAN tive service, excellent food and 
Listening Keys with ring back at- rd t h k it 
tachment @ 2.25 ‘ . . moderate charges make i 
nibs Ele« 5 amp fuses, fit Cook Quick Action With ® ~ = 
a ee 5 oe Soe as8 ideal hotel. 


estern Ele« 143 receivers with 
cord and repolished shells @ 1.25 


Kellogg No 11 Receivers complete 
vith cord and re-polished shells @ 1.35 UNIT U E- mh 
W S No. 143 









Western Ele« No. 229 r 250 trans Speed and improved equipment !— 100 Newly Furnished Rooms 
mitters with mouthpiece & back @ 1.15 two essentials necessary to the effi 

Wentarn Mies Ma She er Shs team: ciency of your lulsaes anil e6snen- $2.50 a day and up 
mitters with mouthpiece & back @ 1.35 ical line maintenance 

North a i-her — yr ee Unique torches supply the meansto | Sample Rooms 
ators CoO mete itn « ann é mo 1t- 

P . _ efficient oO lang Storr has 00 
H eS —_ -y 1.75 no cer . a" eae An @abe~ | $4. ad $5.00, $6. 
Cc Ringing machine, motor 110 ~2 a ni ‘ d ; 00 

wal D Cc Generatos Aolivera 26 ood or fice cleaner permits no $7.00 and $8.00 
vi 20 cycle ringing current Clogging 
pra ically new “a 50.00 i 

Kellogg or Stromberz 1000 ohm self Write today for catalog that de- WALTER CRAIGHEAD 
contained ringers omplete less scribes in detail their many features Manager 
gongs @ 1.26 

Kellogg No. 97 CC. B. desk sets com 


plete vith No 75 Straight line 
Steel signal sets 6.75 UNIQUE MFG. C0., Inc. Dearborn St. from Jackson to Quincy 


Write for Our Bulletin . 
REBUILT ELECTRIC EQUIPMENT CO. 221 W. WHITING STREET Now Geange Gue-lialt Has 


1940 W. Dat ‘St. Chicago CHICAGO, ILL. RRR AR SS NE RE 
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SCRAP PLATINUM Ss ; 
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Company 
Highest prices paid for discarded or R T. Pie 2 York Ci ie 
obsolete telephone and awitehbearé > m 5. SOR OF NOW 10 = =e IDGING twisted pair to twist 
ratus; platinum contact relays, ring ” ba dss E SS : twisted pair to twis 
eys, etc. Have specialized in this field been elected to a directorship on the B pair, a practical application of the 








Pierson with Bremer-Tully Mfg. 


for many years. board of the Bremer-Tully Manufactur- Kearney Solderless Service Connector, 
CONTACT METALS CO. : . ; : > = 

2500 ©, Wabash Ave., Chicago ing Co. of Chicago, makers of Bremer 
Tully radio receivers. This is a part of 


FOR Telephone 
Lines in making 
party line taps, or- 
der Catalog No. 
which have been under way during the 86. The tap can’t 

Make Your Directory a Source of Income : SS slacken off. This 


past year, involving their recent removal ‘ 2 
Write for Particulars ; ’ Was! Connected is for 
into a new two-acre factory on ash- ri 
J. H. WELKER | : : Unumemblad No; 12 wire or 
. . ington boulevard Connector Smaller. 


McKinley Block, Canton, O. iM 
Telephone 8009 ; We have been doubling or trebling [Ask ABOUT KEARNEY CERTIFIED Kearney 





SMR te GREE 


the expansion plans of this company 





RE CASE Nr sae EN 


DIRECTORY ADVERTISING EXCLUSIVELY | ©vr business practically every > a ll 
ully, 





the last seven years,” said John C. Eliminate 
2 . ; : ne . : Serving End 
president of the company, “and feel that of Gana 





po 





we are now on the threshold of a much Made of 
A Aluminum, 


> — 
J. G. WRAY & CO. greater expansion. We have never come a Copper, and 


. ” ~ . > oR eh ee . ” Galvanized 
Telephone Engineers near to filling our orders during the peak 4226M Clayton Ave. Soom 


cialists in Appraisals, Rate Surveys, f the seaso ring ; of the seve 
Pheancial Investigations, Organization nighiuag : eason during any of the seven eee 
and Operation of Telephone Companies, years since broadcasting began. It has 
Jj. G. Wray, Fellow A. IL. E. E. 


Cyrus G. Hill : : » 
Rm, 2130 Bankers Bldg., Chicago of the company not to push production Slightly used telephone 


to the point where there was any chance drop wire, $25.00 per ton. 


of sacrificing the repatation for quality 
te ' ’ 
which B-T has enjoyed, and on which 150 used cableman’s tool 


J.K. Johnston, Telephone Engineer basis the success of the company has carts, $10.00 each. 


During recent years I have beer been established 
privileged to appraise Telephone Ex- 1/ h A Cc rt de 
The ist totale ‘Bi 3° would “you like “I feel that Mr. Pierson’s associatior /4 >- % - grinders, 
to avail yourself of my services? with us will be of the greatest benetit $15.00. Absolutely new and 


903-4 Lemcke Building, INDIANAPOLIS not only in maintaining the position we guaranteed 2 years. 
have attained, but in developing further 
plans now under way to enlarge the scope Shipments made, F. O. B. 
of the business, and increase its effective- Chicago. 
EARL .. CARTER ness. I have in mind the fact that there 
CONSULTING ENGINEER are few men who possess such a wide . 
613 Merchants Bank Bldg. Indianapolis, Ind knowledge and experience as Mr. Pier W. M. Miller & Sons 


Special attention given to all matters 


pertaining to Valuations and Investi- son. He is not only an engineer with 2553 W. Madison Street 
gation of Public Utility Properties. 


commercial experience, but also a manu ° 
Formerly Chief Engineer, Public Service ; , Chicago, Ill. 
mmission of Indiana facturer with a thorough knowledge of 


distribution problems and skilled admin 





always been a firmly established policy 



































istrator. I have been looking forward = 








for some time to the possibility of secur 


A te Cc oO U N = I N G ing assistance in sharing the burdens of OPERATORS’ 


Specialization on Public Utility Account- an increased business, and I believe we 


ing Records and Audits enables us to ‘ 3 : 
best serve Telephone Companies. have found in Mr. Pierson the ideal T SETS 
HERDRICH AND BOGGS combination.” 
1014Merchants Bank Bldg. Indianapeli Ind \ithough widely known in the tele S. C. white enameled 
’ ° . 
phone industry through his early associa breast plate oper- 


tion with the Western Electric Company ator’s sets complete..$5.00 
and later for seven years with Strom- S. C. No. 23 plugs for 


CHAPMAN berg-Carlson, Mr. Pierson is best known same 
meee in the radio field as president and treas New mouthpieces for 
Td LIGHTNING ARRESTERS © surer of the Hazeltine Corporation, which same 
ere MADE BY positions he held for upwards of thre S. C. No. 20 operators’ 
MINNESOTA ELECTRIC CO years; and as chairman of the board of receivers and head 
PINE APOLS, o10e08. Independent Radio Manufacturers, Inc., err 
— which will be remembered as a group of Kellogg S. and S. Co. 
fourteen manufacturers operating under No. 1076 operators’ 
the “Neutrodyne” patents. breast plate sets com- 
plete 
° addition to their line of an electric radio S. C. and Kellogg jacks 
Snook, Martin & Co. phonograph combination, manufactured for above sets 
Consulting Engineers under the recently acquired electric 


40 WEST GAY STREET phonograph patents licenses from General | BUCKEYE TELEPHONE 


COLUMBUS, O. Electric and Westinghouse. An eight 
tube receiver is employed, ledter with and SUPPLY CO. 


Make Use of Our CombinedCentury of a dynamic speaker, and an electrically COLUMBUS, OHIO 

















Phone Adams 5646 
Bremer-Tully have also announced the 


Engineering Experience 











'riven phonograph motor 
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Tomorrow’s Vogue 
in Telephones 


x 


Automatic Monophone 
Desk Stand Clh 
veeeeatem So ¢ Monophon 
Ringer Box 
- ' 


[ype 11A—Used With Any 
Ringer Box 


Le 





jo aban! 


HREE years of thorough, practical experi- 

ence with the Monophone have brought 
out two facts of outstanding importance to 
telephone operating companies. 


TT 


a i i Foie 


nal 


[he first is that no telephone company that 
values public approval can afford to ignore the 
Ausenstic Mencghanc impending and inevitable stage of transition 
Desk Stand Complete from the upright desk stand to the more modern 
With Ringer ; lc a Se MV : Pp } lic dem: 
fue 2~s indeatlony' ana convenient iVionophone ublic Gemanc 
in Bas for the Monophone, evident from the first, is 
ee ee becoming increasingly insistent as telephone 

eceiver . . ofe . 
users become more and more familiar with 

Monophone convenience and beauty 


The second is that the adoption of the Mono- 
phone brings immediate and direct profit 
because of the extra rental which subscribers 
gladly pay for its use 








The newest Monophone desk stands feature 
new elements of design which make them more 
Automatic Monophone attractive and more sturdy than ever 
Wall Set : 
[ype 3—With Induction Coi 
in Box Vonophones are ordinarily furnished in black 
[ype 13—With Induction Co bakelite, with metal parts having a black enam- 
Receiver el finish. They are also available in a variety 
of colors, with metal parts finished in col- 
ored enamel or in gold or chromium plate. 
Complete details furnished upon application. 


Automatic Electric Inc. 


Factory and General Offices: 


Automatic Monophone 1033 W. Van Buren St. Chicago, U. S. A. 
Desk Stand with Dial Blank : : 
> Wien aniedion Ghent : Sales and Service Offices in All Principal Cities 


r 











EXPORT DISTRIBUTORS 


For Australasia—Automatic Telephones, Ltd., Sydney 
For Canada—-Independent Sales and Engineering Co., Ltd., Vancouver 
Elsewhere—The Automatic Electric Company, Ltd., Chicago 


(Cabal HALL LD LIE EE DEEL ELE EIS CTROWGER (2) AUTOMATIC 
TELEPHONE EQUIPMENT 


number { the correspond x au 


Monophon« he Mor 
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T does not take 30 years to treat a pole 

but it does take 30 years to prove that 
a company’s methods of manufacture and 
treatment produce poles that are durable 
and can withstand the elements for such a 
long period of time. It is a long and 
tedious test but the only true measure of 
service life and pole value. 


It takes many years to acquire the neces- 
sary practical knowledge and treating ex- 
perience; it takes even longer to build an 
efficient organization which can produce 
poles of the highest quality at the lowest 
possible cost. International has both—and 
both have passed the test of time. 


‘\ 
’ © Internatio™ 
Judge what International Poles wil] do by Dating Nail 


what they have done and are still doing in 
service—30 years and still strong. 


International Creosoting & Construction Co. 


General Offices—Galveston, Texas 


lants Texarkana Beaumont G 
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